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REPLY TO THE ATTENTION OF
October 15, 2002 SE-5J

Mr. Richard Berggreen

STS Consultants

750 Corporate Woods Parkway
Vernon Hill, IL 60061

RE: Lakeshore East Revised Workplan

Dear Mr. Berggreen:

The U.S. Environmental Protection Agency (USEPA) has reviewed the revised Workplan for the
Lakeshore East Development (Workplan) dated September 30, 2002. USEPA hereby approves
the Workplan.

In addition, this letter confirms the verbal approval of the Workplan and the authorization to
begin Site removal actions given on October 4, 2002 by Verneta Simon and myself.

If you have questions regarding this letter, please contact me, as soon as possible, at (312) 886-
5123 or contact Verneta Simon, On-Scene Coordinator, at (312) 886-3601, or Larry Jensen,
Senior Health Physicist at (312) 886-5026.

Sincerely,

Fredrick A. Micke, P.E.
On-Scene Coordinator
ERB Section #3

cc: Lakeshore East L.L.C.

Recycled/Recyclable * Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)
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REPLY TO THE ATTENTION OF
December 13, 2002 SE-5)

Mr. Richard Berggreen

STS Consultants

750 Corporate Woods Parkway
Vernon Hill, IL 60061

RE: Lakeshore East
Dear Mr. Berggreen:

The U.S. Environmental Protection Agency (USEPA) has reviewed your letter of December 10,
2002 with regard to air monitoring procedures for the remaining work at the Lakeshore East
project. The letter properly confirms the verbal approval to the air monitoring procedures given
by myself on December 6, 2002 and is hereby approved. This letter and the December 10 letter
should be added to the workplan for the project.

If you have questions regarding this letter, please contact me, as soon as possible, at (312) 886-
5123.

Sincerely,
Fredrick A. Micke, P.F.

On-Scene Coordinator
ERB Section #3

Recycled/Recyclable * Printed with Vegetable Oit Based Inks on 50% Recycled Paper (20% Postconsumer)



STS Consultants, Ltd. voice 847-279-2500
Ny @ 750 Corporate Woods Parkway fax  847-279-2520
EA STS CONSULTANTS Vernon Hills, lllinois 60061-3153  web  www.stsconsuitants.com

December 10, 2002

Mr. Fred Micke, On-Scene Coordinator
Ms. Verneta Simon

U. S. Environmental Protection Agency
Region 5

77 W. Jackson Blvd., SE-5J

Chicago, lllinois 60604

RE: Request to Discontinue Area Air Monitoring, Lakeshore East Remediation Site, 221 N. Columbus
Drive, Chicago, lllinois - STS Project No. 32193-XC

Dear Mr. Micke and Ms. Simon:

On Friday, December 6, 2002, a verbal request was made by STS Consultants, Ltd. (STS) at the above
referenced site to discontinue area air monitoring. This request was made as a result of the completion of
the Phase Il removal of the known impacted soils and the completion by USEPA of the verification
surveys of the identified exclusion zones on site.

In response to that request, we understand you agreed that the area monitoring could be discontinued.
Air monitoring would be required, however, with Personal Air Monitors (PAMs) on the Health Physics
technicians conducting the grading surveys that make up the Phase |1l work scope.

Further, we understand that in the event radiologically impacted material is encountered in the grading
phase, an exclusion zone would be established at that location. The presence of radiologically impacted
material at the ground surface will require that, until the area is remediated, that area should have area
monitoring established when excavation work is to be conducted. This monitoring requirement, however,
would not apply to impacted material encountered in utility trenches or caisson test pits, where material
would not be exposed at the ground surface, unless an effort to remedy the impacted material involved
excavation and removal.

We request you provide a brief written response to this request for our files to confirm your agreement, or
notify us of your comments and any necessary revisions. Thank you for your attention to this matter.

Regards,
STS CONSULTANTS, LTD.
G By —

Richard G. Berggreen, C.P.G.
Principal Geologist

cc Kara Hughes, Lakeshore East Development, LLC

K:AWPDOCS\PROJECT\132193xc\C193C028.doc
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Eﬂ STS Consultants. Ltd. voice 847-279-2500
750 Corporate Woods Parkway fax  847-279-2510
A‘ STS CONSULTANTS Vernon Hills, linois 60061-3153 web  www.stsconsultants.com
February 4, 2003

Mr. Fred Micke, On-scene Coordinator
Ms. Verneta Simon, On-scene Coordinator
U.S. Environmental Protection Agency
Region 5

77 West Jackson Bivd., SE-5J

Chicago, lllinois 60604

RE: Lakeshore East Development Site, Radiological Impacts Beneath the Adjacent Sidewalk, Harbor
Drive, Chicago - STS Project Number 1-32193-XC

Dear Mr. Micke and Ms. Simon:

As you are aware, we have been proceeding with the excavation of identified radium-impacted materials
from the Lakeshore East property over the past few months. In the course of verifying that sufficient
excavation had been completed on the southeast boundary of the subject property, radiological impacts
were detected in one sample from the wall of the excavation. The NUTRANL results of that sample
analysis are attached.

The sampled boundary wall material measures barely above the cleanup threshold, both in the field
gamma measurements and in the NUTRANL analysis. The field results show a gamma count of 25,000
counts per minute (CPM) unshielded or 7,900 CPM shielded, readings only slightly over the thresholds of
21,072 CPM unshielded or 7,447 CPM shielded corresponding to a concentration of the 7.1 pCi/g
cleanup criterion. The NUTRANL results showed a total radium activity of 7.28 pCi/g.

As this material is off-site, our excavation will not extend beyond our property boundaries. The
excavation wall is vertical at this location, and we propose to backfill as soon as we obtain USEPA
verification sign-off for the on-site remediation. If requested by USEPA, we will provide some
demarcation separation between any backfill and the remaining in-place impacted material, such as
plywood sheeting or a polyethylene membrane or geotextile.

We are at present uncertain as to whether the owner is the owner of the building in the airspace over this
location or perhaps the City as owner of the right-of-way occupied by the Harbor Drive sidewalk and
streel. However, we trust that USEPA will provide the property owner and any other party the Agency
feels appropriate with information about this finding.

The on-site area within the exclusion zone has been surveyed and pre-verification sampled and is now
ready for USEPA verification surveying and sampling. We anticipate your providing this survey,
assessment and release of the on-site excavation at your next opportunity to visit the property. It is our
understanding that you may be visiting the property tomorrow, February 5, 2003. Please advise us if you
anticipate any delay in proceeding with this verification work.

Regards,

STS CONSULTANTS, LTD.

- 724 5. ; 5
_ even Kornder, Ph.D. Richard G. Bercjgzn, C.P.G.

Senior Project Chemist Principal Geologist

cc: Kara Hughes, Lakeshore East
David Carlins, Lakeshore East

KAWPDOCS\PROJECT\132193XC\C 132193XC-Harbor_Drive_Sidewalk.doc
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APPENDIX D

USEPA Correspondence Reporting Elevated Radioactivity
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A UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
;O REGIONS
3 M g 77 WEST JACKSON BOULEVARD
%,." £ CHICAGO, IL 60604-3590
"L ppote
JUb 02 00
REPLY TO THE ATTENTION OF

SE-5J
HAND DELIVERED

Mr. Sean Linnane

Magellan Development Group
1 West Superior, Suite 200
Chicago, Illinois 60610

RE: Lakeshore East

Dear Mr. Linnane:

U.S. EPA conducted a partial radiation walkover survey of the property proposed for Lakeshore
East on June 19, 20, and 29, 2001, and detected three anomalies in radiation levels. These
anomalies were found with a gamma count rate meter linked to a Global Positioning System
(GPS). Further measurements were made to identify radioactive materials and to determine the
gamma exposure rate at the anomalies.

Two of the anomalies are significantly different from the background count rate (at about 100
times background at the southeast anomaly and about 35 times background at the northeast
anomaly) that they should be considered strong indications of high soil radioactivity
concentrations. Both of these appear 1o be in depressions adjacent to drains. The third anomaly
was not recognized during the survey but appeared as a single data point upon data maps and
requires further checking before it is labeled an actual anomaly. The GPS map, a plot of GPS
gamma count rate data and a spreadsheet of the data on disk and on hard copy, accompany this
letter.

Uranium and thorium radionuclides were specifically identified at the southeast anomaly using a
portable multi-channel analyzer. These radionuclides are consistent with those encountered in
other Streeterville environmental remediation projects. The dose rates on contact with the ground
at the northeast and southeast anomalies were both about 190 microroentgen or more than 20
times background.

By way of explanation, if an area is blank on the GPS map, it means either there were not enough
satellites in position over the horizon and out of the shadows of buildings to give sufficient
accuracy or the area was not walked by us. We surveyed many areas where GPS was not
responding and have clipboard data on these areas. These appeared to be at background gamma
count rate levels. U.S. EPA did not survey the entire site because the anomalies detected and the

presence of the thorium and uranium contamination warrant a detailed radiation survey by other
parties.
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JUL-83-2001 12:06 STS 847 279 2535 P 63/84

Since you intend to commence construction in September 2001, we would like you to fully
delineate radioactive contamination at this property prior to construction of Lakeshore East. At a
minimum, it should consist of a gamma count rate survey, a subsurface assessment by gamma
logging, and a subsurface soil collection for radionuclide identification and quantification at the
anomalies. Gamma logging is measuring subsurface gamma exposure rates down a borehole so
that seams can be identified and, at least qualitatively, measured. Please let us know within 14
calendar days, if you intend to delineate the anomalies discovered prior to construction.

Your continued cooperation in this matter is highly valued. If you would like to discuss this
matter further, please contact me at (312) 886-3601, or Fred Micke, On-Scene Coordinator, at
(312) 886-5123 or Larry Jensen, Senior Health Physicist, at (312) 886-5026. Please direct any
legal questions to Mary Fulghum, Associate Regional Counsel, at (312) 886-4683 or Cathleen
Martwick, Associate Regional Counsel, at (312) 886-7166.

Sincerely,

/Z’cmﬁn glmw

Vemeta Simon
On-Scene Coordinator

Enclosures

1. GPS map of gamma exposure rates

2. Hard copy gamma exposure rates

3. Computer Disk of gamma exposure rates

cc: Naren Prasad, City of Chicago - Department of Environment, w/o enclosures
Benet Haller, City of Chicago - Department of Planning and Development, w/o enclosures
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USEPA Signed Notification of Successful Verification Sampling Forms
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Table 1
Excavation Phase (Il)
USEPA Notice of Successful Verification Summary
Lakeshore East LLC

Location Grid Designation | USEPA Signature Date Comments
JJ-00, 8-11 12/10/2002 Exclusion Zone
2400, 11-13.5 12/10/2002 subdivided into 3 areas
JJ-00, 13.5-16 12/10/2002
CC-FF, 1-4 12/10/2002
EE-FF, 12-14 12/10/2002
SS-UU, 32-34 12/10/2002 Includes 3 small
exclusion zones
XX, 18 12/10/2002
Northern Slip GG-HH.5, 32-38 12/3/2002
Area HH.5-KK, 32-38 12/3/2002 Exclusion zone
KK-LL.5, 32-38 12/3/2002 subdivided into 4 areas
LL.5-MM, 32-38 12/3/2002
00-TT,17-19.5 12/3/2002 Exlcusion zone
0O0-TT, 19.5-22 12/3/2002 subdivided into 2 areas
RR-SS, 43-45 11/19/2002
KK-MM.5, 54-56.5 11/19/2002
NN-PP, 42-45 12/10/2002 Exlcusion zone
KK-00, 41-44 11/19/2002 subdivided into 2 areas
E-F.5&I-N, 13-19 1/29/2003 “Exicusion zone
Southern Slip E-K, 1-13 11/19/2002 subdivided into 2 areas
C-E,9.5-10.5 11/19/2002
F-J, 29-35 10/18/2002

Y:\Projects\132193XC\32193XC024 - Verfication Signoffs.xls



FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area Identification: @%2&/@ PR o ,23 vo £° R/

Date of Verification Suvey. [/ 2~te 222
Time of Verification Survey V204 2kl

The sbove-described excavation was surveysd &t the time and date indicatad above. The

survay indicated that ali solis hava besn r , .
Criteria b emaved as required by the Bite Ramoval Action

am/pm

Oocuments peraining ta this survey are atlached for raview and spproval by the U.8. EPA,

Signad: % .
M Date /2. -/&7 272
/. -
j%t/ MMJ’W/ : - (Prin{ Nama)

FoELD :\Z‘E_’W LERIELR {Print Titia)
R I
Sokuterw Frough Betanwe & Ergineerig

The stisghed; Verfication Survey dosumants were reviewsd by U.S. EPA, Region V o
IZZ 0/02. ., Tha resulits of this survey indicate that the verificatio
criterin as contained in the UAQ, have bssn met.

Authorization is heredy grantsd to commaenoce backfil and restoration work at this excavatior

élgned: | - |
______WM- R Date _/-_Z‘._[QZ?_Z_
FREDRICHK A, | MICKE, (Print Name)

N~ SCENE / (Print Titie)

For U.S. EPA Region V

Page ¢

Vit 2899 by PATEASS 3021



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL
Exclusion Zone Confirmatory Samples for December 6, 2002
Sample | Sample |Sample Descrliption Woeight U-238 u-238 Th-232| 7Th-232 | Ra-226| Ra-226 |Total Radium| Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
: : E : : 0.65. 111 0.93: 1.5 1.134636506

039

12/6/2002:

{0.790569415

Average Total Radium (Th-232+Ra-226) Concentration for : JJ-00/8-11 = 1.80  pCilg
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NOTIR) Wil
CA TIeN o SU(;t‘:Ea.‘Jf-‘sz3 Y'ERIFIG

Area idantigsign %/F _{j}ci_q SURVEY
4L *ti. / Ve - .
Dﬂfﬂ of VOﬂ‘ﬁe.ﬁon SUN."': - v - &’% /_? F

Time of Verification Survey — Ll
em/pm

The ahove<descrived excevition wa ’
' tior ¥ Burveyed at the Ume sny date ingic
survey Indicoted that all sciis have bean removed as requirsd by the s»m'éﬁnﬁﬁimc;::

Criteria,

Dacuments petaining to this survey are sttached for reviaw snd approvel by the U_g; ;pA_

Sigred: _ .
%/ / _ Daie 2L 02

.:/21#‘/ %V/W“' (Print Nama)
F LD '@W L ArOA A (Print Title)

T S0keions Twough Solende & Bngnpeing

The sttagheu Verifloation Survey documents wore reviewed by US. EPA, Ragion V o
12110 /02 ' » The results of thit survey Indicals thet the verificatio

criterin as contained in the UAGC, have baen met.
Authorzation s hereby grsated to sommence backfll and restoraton work ait this excavetior

Sredueh A Viche ate 121 [02.
FREDRICK A . MICEE. (Print Name)
oM - SCENE Lo RDINATCR __ (Print Tite)

For U.6. EPA Region V

élgmd:

Fage 4

ver e e B Ay Pt B3



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6, 2002

Sample Sample | Sample Description Woeight U-238 u-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

12/9/2002:EPA 182230 JJ-00/11-13.5 EPA#1 .27: 2.71; 0.14: .98: .05: A2: 1.27314571

Average Total Radium (Th-232+Ra-226) Concentration for : JJ-00/11-13.5 = 1.87 pCi/g

Note: Sampled on 12/6/02 but were not analyzed until 12/9/02. GAH
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FORM 2231
NOTIFICATION OF SUCCESSFUL VERIFICATION SBURVEY

Atea identification: M%égﬂ ALRAEA L S f re L%, /3.8 Tolé
Data of Verification Survey:. ___Z.Z;é__‘gd. |
me of Verificat Lpe
Time of Verification Survay Pl 4 am/pm
The above-dascrived excavation wes surveyed at the iime and date indicated above. The

zurvey Indicated that ali solis have besn removed as réquired by the Site Ramoval Action
Critaria,

Documants partaining to this wrvey are atlached for raview and spprove! by the U.S. EPA,

Bigned: Z ' ‘
/ % P 52

/%'/ %‘/ W'd (Pﬂn{ Name)

..Ww (Print Title)
Ea TS Coneutiants, L.

Aclutons ¥wough Balence & Rrginesdng

The attlchfld Yarmcauon Survey documents wera reviewed by U.S. EPA, Region V o

O jO2 . The results of this survey lndlcato that the verificatio
criterie 88 contained in the UAO, havo besn met.

Autherizetion (s hereby granted to commence backfill end rastaration work at this excavatior

Slaned:
2adacd. 4 #‘Du&_ K Onte /10 (&2
Fre : (Ptint Name)

QN - SCENE  CooRDINATIIR (Print Tile)

For U.S. EPA Reglon V

SRET A U LS 2V B Page 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6, 2002

Sample Sample | Sample Description Welight U-238 u-238 Th-232| Th-232 Ra-226| Ra-226 | Total Radium| Total Radium
Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

4 2 073 ..168  ..104 :..1:270629769

!
1
A
1
1

Average Total Radium (Th-232+Ra-226) Concentration for : JJ-00/13.5-16 = 1.80 pCilg

Note: Sampled on 12/6/02 but were not analyzed until 12/9/02. GAH




LE ot

| FORM 223-1 -
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area ldentification: &@ZZ" fééz LR L L Yo Ff [ Voo
Date of Verification Survey: Ll &~ ﬁ:L

Tima of Verification Survey L2 a4 am/pm

Thae above-described excavation was surveyaed at ths time and date indicated ebove. The
survay indicated that all soils have besn removed as required by the Site Removal Action
Criterie.

Documents pertaining ta this survey are attached for raview and approval by the U.S. EPA,

Signed:

G g ate /2 AP
/vl7é/£ﬂ/ | /ﬂ"//w"/ (Print Name)
Fisll) Vamr Londsds (Print Title)
Ev -

The attgched Verification Survey documents were reviswed by U.§8. EPA, Region V o

12/ /02 . The results of this survey indicate that the verificatio
criteria as contained In the UAQ, have been mat.

Authorization is heraby granted to commenoce backfli and r‘ltarlﬂon wofk at this excavatior
Slgned:
sdac k. L. ?27.- » e Oata /Z/Mé)z
FREDRICLK A, MICKE. (Print Name)
ON -~ SCENE LORDINATOR (Print Title)

For U.S. EPA Region V

DYCRPICPYY Ny DY S W Tt By Page 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6, 2002
Sample |Sample Description Weight U-238 u-238 Th-232 | Th-232 | Ra-226| Ra-226 |Total Radium | Total Radium
Date Group Actlvity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
12/6/2002:EPA 152205 CC-FF/1-4 EPA#1 i 24 3 : .08: 0.09: 55 0 87 .0 R 0.96: 0.970824392
67 ' . | 0.960208311

A

0.668505797|

2209 CC-FF/1-4 EPA#5

12/6/2002:EPA

Average Total Radium (Th-232+Ra-226) Concentration for : CC-FF/1-4




R S S-S ETI LU s le=S95-917s )

FORM 2231
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Arsa Iden{!flcat'on.mwﬁkr{; AL V’if/‘f/z Yory

Date of Verfication Survey: [l & 22

Time of VVarif calian Survey _ZZ-’&’W A am/pm

The above.descrived sxcavation was surveyed st the time and date indicated above. The

survey Indicaled that ali solls have been removed as required by the Site Removal Action
Criteria.

Documents peraining to this gurvay are attached for raview and approval by the U.S. EPA.

Signad: |
j// o Date & 54202
/ /1&; /ﬁt/ %///;Mf’/"’ (Print Name)

ﬁ@@ ‘72(?7"’ Lbudhiid (Print Title)
ﬁa 78 Consuliants, L%,
Sotions through Boisnds & Engieenng

The stiached Merification Survey documenis were reviewed by U.S. EPA, Region V o
1 iofe2. . The reauite of this sutvey indicate that the verificetio

criteria &8 containad in the UAQ, havs bsen met,

Autnorization is heraby granted to commance backfill and restoration work at this excavatior

élgncd:
Deednck @ Nvicks owe 12110 Loz
_ £ . QK (Print Nama)
ON -~ SCENE CoORDINATOR (Print Titlc)

For U.S. EPA Region V

TR LS Py YTV L Paye 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6, 2002

Sample Sample Description Woelght U-238 U-238 Th-232 Th-232 Ra-226 | Ra-226 | Total Radium | Total Radium
ID Group Activity Uncertainty Uncortainty | Activity | Uncertainty Activity Uncertainty
: : 2 0.71:  -1.47: ' ! 1.202081528

........... 285 12/6/2002:EPA  1S2214 EE-FF/12-14 EPA#S 2

Average Total Radium (Th-232+Ra-226) Concentration for : EE-FF/12-14




FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area i0entication: LPNTIE BL .o Al Sl gegrsd Bl Vb S
- "_-‘7-- "

Date of Verication Survey: _ /2 ~& - &2 -

Time of Verf caticn Survey ___Z0. &2 #7 ami/pm

The gtava-descnbed excavation was gurveyed gt the tme anc aate indicated above. Tre

suvey Indicated that all solis have bean removed as required by the Site Removal Action
Crtana.

Documants penaining to this survay asre &tiached for review and approval by the U.S. EPA.

Signed' -
) ol L Date J /& ¢ d~
/ T L /f"//n/f/}-)".c"w _ {Print Name)
Va :/,’f'ﬁﬂ ﬁzﬂ’ﬂ 4 LADLE, (Print Titie)
EF TS Consuliunts, Lid.
Beivtiena through Sclentd & Bnginesring

The stached Yerificstion Survey documents ware reviewesd by U.S, EPA, Region V o
12 [l Q2 . The results of this survey indicate that the varificatio
crieria as contgined in the UAQ, have been met.

Autherization is hareby granted to commence backfill and restaraticn work at this sxcavatior

Signod:
W._Q. M ‘ Nata le—/lO/OZ,
FREDRILK A, MICKE (Print Name)

_ ON-SCENE _(LORDINATOR, (Print Tte)

For U.S. EPA Region V

we ayeudg Pgpeoa 230 P.g. 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL
Exclusion Zone Confirmatory Samples for December 6, 2002
Sample Sample | Sample Description Weight U-238 u-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
1D Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
: 0.56: -0.18 0.79 { 0.968349111

12/6/2002:EPA 182215 SS-UU/32-34 EPA#1

Average Total Radium (Th-232+Ra-226) Concentration for : SS-UU/32-34 =
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FORM 223.1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area ldenuncauon:f@ﬁ/s@p’ s ! Xx-,2
Date of Verification Survey: /Sl & ~C2 2
Time of Verlfication Survey S A amipm

The abave-descrined excavation wes surveyed at the time and date indicated abuve. The

survey Incicated that all solls have bsen removad as raquired by the Site Removat Action
Ciritarin

Dozsuments pertaining to this survey are sttached for raview and approval by the U.E. EFA.

Signeq: S~ |
% _ W Date /& /222
d ,:_72{/‘{&’ /%://M?’#A/ (Print Name)
CELp Vgwms Lowpst. (Print Title)
ER -

The atached Vverification Survey decumsnts weie reviewed by U.S. BPA, Reglon V ©

Rk liojoz . The rasuls of this survey indicate that the verificato
criterla as contained (n the WAQ, have bean met,

Authorization is hereby granted to commence backfiil and rn!oraiion work at this excavatior

Signed: |

__MMM K Date _I_a_/__fo/g_z.
EREDRICK A, | MILKE . (Print Name)
AN - SCENE _ CoOR DINATOR (Print Titie)

For U.5. EPA Reglon V

ver ta A hut . dzesay 8330 Plﬂl 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6, 2002

Sample Sample | Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

12/6/2002:EPA 162220 XX-18 EPA#1 .2 4 ; A3 0.76: 1.28 A1 1.345250906
$2221 XX-18 EPA#2

S2222 XX-18 EPA#3

$§2224 XX-18 EPA#5

Average Total Radium (Th-232+Ra-226) Concentration for : XX-18 = 1.45 pCi/g




VLB RECIIN 5 I ali-353-9175 DEC 730 LS00 Ho.ood Foog

& Kook
* X A

- !

FORM 2231
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Ared ldentifization:m_w éﬁ--ﬂ/ﬂ#}_&-ﬁ& _
Date of Verification Survey: “[.29(02.

Time of Verificatior. Survey /Fo0 am/pm

The above-descrined excavation was surveyed at the time and dale indiceted above. The
survey indicated that all sclis have besn removed 8% required dy the Site Kamoval Act:on
Criteria.

Documents pertsining to tnis survey are attachad for raviaw and approval by the U.S. EPA
Signed: |

L hadla E Brove Date £2/03/c2
.c.laed_ﬂ.ﬁmum (Print Name)

5,‘9& ads (Hlier (Print Title)
E" aﬂ 8T8 Consuhanta, Liw.
: Salutions through Bolence & Enginsering

The attached erl‘lcatlon Survey documents were reviewsd by U.S. EPA. Regien V o
_____ /g 2 ;;'3 The results of this survey in¢icate that the verificatio
criteria a8 contalned in the UAQ, have besn met,

Authorization is heraby granted to commence backfill and regtoration work at this excavatior

Signad:
necliie k 4. M - ’ Deate ZZZL@(OZ
— . FrREDRICK A, MICKE (Print Name)

QN - SCENE  COORDINATOR (Peint Title)

For U.8, EPA Region V

yor e 2trge Boens Mgty 30N Fage 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL
Sample | Sample [Sample Description Waight U-238 u-238 Th-232| Th-232 | Ra-226| Ra-226 |Total Radium | Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
................ 3218°GGHH5/32335PA#1352451204103 2510924175308
52181 GG-HH 5/32-38 EPA#2 .7 1027 234 088 328 1.206731122

182 GG-HH.5/32-38 EPA#3 0.960208311

PA _ iS2183GG-HH.5/32-38EPA#4 @ 337 6 A8 277039 0 NI 45 104 1 84 1,259245806|
152184 GG-HH.5/32:38 EPA#S | 356 96 4173 62, 053 85 26 1.052093152

Average Total Radium (Th-232+Ra-226) Concentration for : GG-HH.5/32-38 2.65 pCi/g
Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02




- FORM 223-1 .
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area ldentification. ADRTH SUFA ALEH M T KK /32 -38

Date of Verification Survey: f//aiZ[OA—

Time of Verification Survay YL i am/pm

The abova-descrived sxcavation was surveyed at the time and date indicated above, The

survey Indicated that all soils have been removad a5 requlred by the Site Rumuval Aclion
Critara

Dccuments pertsining to this survey sre attached for raview snd appraval by the U.S. EPA,

Signed:

__O./a«a-‘-élﬂ-— £ Dpsra Dute rzfosfoe.

Charles Browa (Print Name)

Aecoeds afircec (Print Title)
E::{ §T$ Conaultants, Lod,

Solutions through Bdlence § Englnearing

The sttachad Verification Survey docurnants were raviewed by U.8, EPA, Reglen V o

12 /3 /02, . The resuits of this survey indicate that the verficatio
criterls ag contained i1 the UAQ, have been met,

Asthorization is hereby granted to commance backflll and restoration work at this excevatior

Signed:
e rsdoick G YYucke Date 12/3 [o2.
FREDRIC M £ {Print Narme)
ON- SCENE (OORBINATOR (Print me)

For U.S. EPA Region V

IRV AL WNH UYL S PTR-S A Page 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for November 29, 2002

Sample Sample Sample Description Welght uU-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

12/2/2002:EPA

Average Total Radium (Th-232+Ra-226) Concentration for : HH.5-KK/32-38 3.31 pCi/g
Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02
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DT iIE nnawd Foos
FORM 2231
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY
Area idertification _A/orfh Shig Axen KK -L{.5 /34 78
Date of Verfication Survey: 11j2% /04 .
Tirre of Verification Survey AR5 am/pm

The atove-described excavation was surveyed at the time and date indicated above. The

survey indicaled that all soils have bean removed as required by the Site Removal Astion
Cnriterla.

Documents pertalning to this survey are sttached for review and approval by the U, 8. EPA.

Sigred:

— Ladle £ Brrren Date (2/e4/og

___,Qé‘ir/ﬁ' Tcongyn | (Print Name)

. Aecoaps oFfiéce (Prin: Title)
EN -

Tha sttached  Verfication Survey documenis weie reviewed by U.S. EPA, Region V o

12/ 3]02 . The resuits of this survey indicate that the verficatio
crilerin as contelned in the UAQ, have been met.

Authorization is hareby granted to commence backfill and réstomﬂon work at this excavatior

élgned:

o aedsoke, L Vo | Date 12/3 [0z

_ Frepricr A, MICKE (Print Name)
ON ~ S0ENE  LOORD A TOR (Print Title)

For U.8. EPA Reglon V

e ae s PREET N Page ¢



Nutranl Gamma Spec Report- Lakeshore East Project

221 North Columbus Drive, Chicago, IL

Sample Sample |Sample Description Weight U-238 u-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
D Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
i : 2.99: 1.91: 0.79: : i 1.338095662

Average Total Radium (Th-232+Ra-226) Concentration for :

KK-LL.5/32-38 =

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02
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FORM 2231
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area ldentification:_aerm SEi/ A 4L .S -rH /I2-38
Date of Verification Survey. (4{.11@-3,

Time of Venfication Survey _____ Ade¢0 am/pm

The above-gescribad axcavation was surveyed at the time and date indicated above. The

survay Indicated that all solls have bean removed @s requlired by the Slte Removel Actior
Critaria

Documerts pertaining to this survey sre attached for raview ard approval by the U.S. EPA

Signea’
M Date /&0 o
CLades Brows (Print Name)
. Kegords OFFie (Print Titie)
ﬁa 78 Oonsuberme, LW
Bolutions $vouph Salenes & Eaginesring

The aua‘ihed Verification Survey dozuments were reviewed by U.S. EPA, Region V o

3lo2 . The resuits of this survey Indicate that the verificatic
critaria as contained in the UAQ, havo been met,

Authorization is heraby granted to commancs backflil and restorstion work at this excavatior

Signed:
Ruadnck by Yiche Date J2/8/02
. FREDR ICK A MILKE {(Print Name)

ON- SCENE COORDINATOR (Print Tilis)

For U.S. EPA Reglen V

PIRTICS VPN LV TN 2 Page 4



Nutranl Gamma Spec Report- Lakeshore East Project

221 North Columbus Drive, Chicago, IL

Sample Sample | Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
........... 223 12/2/2002:EPA :S2160LL5-MW32-38 EPA#1 :  37.1: . ..722 246 134 063 11 .08%  ...244 1090412766

{  12/2/2002:EPA $2161 LL.5-MMW/32-38 EPA#2 ! ; : . 1.034698024

Average Total Radium (Th-232+Ra-226) Concentration for :

LL.5-MM/32-38

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02
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FORM 223-1
NOTIFICATION OF BUCCESSFUL VERIFICATION S8URVEY

Area IderifticRION. __ ALEIH. SErl 13864 @0~ (T /7?2 - /95

Date of verification Su-vay: / // < ‘{/ge
Time of Verfication Survey /7% amipm

The above-described sxzavation was surveyed at the time and date indicated ebove. The
survey indioaied that all soils have besn removed as required by the Site Removal Action
{irita*a,

Documerts pertaining to this survey are attached fo* raviaw and approval by the L1 S. EPA

Signed:

)

_ / 7 ; Date 4g.oa{o¢

élwzq oo (Print Name)
Hecoads officina (Print Title)
E" \a 678 Oensutianta, L.
Solutions through Sdiaive & Enginesring
The attached Yerification Survey documants were reviswed by U.6. EPA, Region V ©
2|3 /0% . The results of this survey indicats that the verficstio

criteria as contalned In the UAO, have besn met.

Autharizatizn is hereby granted to commencs backflil and rastoration work at this excavetior

Signed:
—nedaick a., M - Data 13/3203
FREDRIGK A, MILKE (Print Name)

- SCEN DINATS (Print Title)

For U.S. EPA Reglor V

DITRTE Y SN S T Paga 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample Sample | Sample Description Woeight uU-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
: i52165 OO-TT/17-19.5 EPA#1 A 5.05: : 0.53: 146! 0.76: 2.95 0.926552751

12/2/2002:EPA

$2166 OO-TT7-195EPA#2 | 263 | 30

Average Total Radium (Th-232+Ra-226) Concentration for : O0-TT/17-19.6 =
Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02
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FORM 22341
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Atge IUertification: __aarth Sto Bt 0 -7 T /3.5 Rl

Date of Verfication Survey: ///.-’N/U PR

Time of Veri‘ication Survey 239 am/pm

The abcve-descrioec excavation was surveyed at the time and gete indicated sbove The
survey indicated that alt soils have been removad as required by the Site Removal Actian

Criteria.

Documents peraining to this eurvey are stlached for raview and approvat by the U.S. EPA.

Signed:
o Chaihin & Frinan Date /z/ozfonr
_ Chades Rwen {Print Name)
At okl 04:& of (Print Title)
Es] 378 Cansutanis, LW,
Sowtons evough Baisnoe & Exginesrng

ine attachgd Verlfication Survey documents were reviowed by U.S. EPA, Regien V o
23B[0 _ The results of this survey indicate that the verificatio

criteria gs contained In the UAO, have been mat.

Authorization is hereby granted to commence backfill and rmorition work at this excavatior

Slgnod:

Roedacck A Yuihe Date /gb [oz.

e e e

FREDRICK A __MitkeE (Print Name)
___Clﬁ:&e_/!ﬁ__aﬁo&lﬁ.ﬂEQ __ (Print Title)

For US. EPA Reglon V

. Page 4
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Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample Sample | Sample Description Woeight U-238 u-238 Th-232 Th-232 Ra-226

Ra-226 | Total Radium | Total Radium
Uncertainty Activity Uncertainty

1D Date Group Activity Uncertainty | Activity | Uncertainty | Activity
12/2/2002: EPA 82170 OO-T1/19.5-22 EPA#1 | 25.5: .53: 2.38:  0.27: o2

Average Total Radium (Th-232+Ra-226) Concentration for : 00-TT/19.5-22

2.54° 1.084665847

Note: All samples were obtained on 11/29/02 but were not analyzed until 12/2/02




FORM 223-1 '
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area ldentiﬁca:ion:jﬂm_w,ﬂ:éS 43 45

Date of Verfication Burvey: ¢ L'Z/ "/()..’._-

11me af Verification Sutvay / 860 am/pm

The above-dascnbeo excavation was surveyed at the time and date indicated above The

survey incicated that oll solls have been removad as raquired by tha Site Removal Actien
Criteria.

Documen's pertalning to this survey ares attached for review and spproval by the \J.S. EPA,

du_l.éx%w ______ - Date 4 f18/02
_.MCM - (Print Name)
K peps  gflcan - (Print Title)

ER e

e Solutione Brough Sciance & Knginaening

Signed:

The ullached Verification Survey documants were reviewed by U S. ERPA, Region V o
Y9 290 . The resuits of this survey Indicate that the verificatlo
critaria @s contained In the UAD. have bean met.

Authorization is hereby granted to commence backfiil and restcration wotk at this excavetor

ékgned:

e ek, A Neghka Date ﬂ&"./QL
Freprik A MICKE _

_ ON-_ SCENE CocRDINATOR (Print Title)

For U.S. EPA Reglon V

{(Print Name)

Ve ta e B MroTatan 210 pBg. 4



Nutranl Gamma Spec Report- Lakeshore East Project

Exclusion Zone Confirmatory Samples for November 15, 2002

221 North Columbus Drive, Chicago, IL

180: 11/18/2002:EPA

Average Total Radium (Th-232+Ra-226) Concentration for :

:52131 RR-S5/43-45 EPA#1

Sample Sample U-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
ID Date Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
224  -0.13 0.57; 2.67: 0.85: 2.54: 102342562

RR-SS/43-45 = 2.03  pCilg

0.920869155

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02, GAH



:_ji'j \ oo - 70T o=
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FORM 223-1
hi&fl’T:ICATlON OF SUCCESSFUL VERIFICATION SURVEY

* ¥
Area Identfication: . KKK - MM __ij__si - SZS e . A2

Date of Verification Earvey: __-.l.‘.}[.dﬂ_ﬂ______._.‘__.__-_...

Time of Verifization Survey L3200

am/pm

The aocve-described excavation was surveysd at the time and dale indicatied above. The

survay indicated that all solis have been removed as required by the Site Removal Action
Critaria.

Documents penaining to this survey are attached for raview snd aparoval by the U8 EPA.

Signed:
hmm_ —— Date /Iéizog.,
_«_.AMJ—WJ (Print Name)

MM (Print Titie)
ﬁa S8 Consultants, Lud.

The attached Verlficalion Survey documents wers reviewed by 1S FPA Ragion V o
9, 200 . The results of this survey Indicate that the verificatio
criteria as contained in thg UAQ, have teen met,

Authorizalion is hereby granted to sommence backfiil and restoration work at this excavatior

Slgned:
et 4. Yo ke, Dute {1119122.
FrReEpRICK B. MICKE - (Print Name)
ON -~ éC‘ENE Coo RDiI NA TOR (Print Title)

For U.S. EPA Region V

EPTELY PPN TTIEVIR- 3 Page 4



Nutranl Gamma Spec Report- Lakeshore East Project

Exclusion Zone Confirmatory Samples for November 15, 2002

221 North Columbus Drive, Chicago, IL

Sample | Sample |Sample Description Welght U-238 u-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
ID Date Group_ Activity -Uncortainty:AcﬂVIfy. Uncortalnty:Acﬂvlty: Unc«rmlmyE Activity ; Uncertainty
........... 16011/18/20025F’A32111KKMM5/54565EPA#1329446230450622130882581076475731
_________ 161 11182002EPA  S2UIZKKMMSS4SSSEPAR2 32 3t 214 085 057 121 082 206 0998649088
............ 1 6232113KKMM5/54565EPA# 3187391831010460030930796303962
___________ 16311/18/20025PA82114KKMM5/54565EPA#42973132490706817096241176435294
........... 16411/18/20025F’ASZ115KKMM5/54565EPA#5314786258 0,561 0652320971761167647207

Average Total Radium (Th-232+Ra-226) Concentration for : KK-MM.5/54-56.5 = 1.96 pCi/g

Note:

USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH




FORM 223.1
NOTIFICATION OF BUCCESSFUL VERIFICATION SURVEY

Area Identification; M 9’//,2 RAER . ¥ v Z’Z: T2 YS
Data of Verification Survey: __ ./ 2= é 22 '
Tima of Verification Sutvey j zl am/om

The above-descrivad sxoavation was survayed at the tme snd date indicated above. The

survey Indicated that all soils have besn rémoved as required by the Site Removs! Action
Criteris.

Documents perisining 10 this survey are sttached for review and spproval by the U.S. EPA.

Signed: ' '
%/é"‘ T ——. Date M'ﬁc-

- Zé/é‘/ﬂ/wﬁ/ (Print Name)
Fonll Thrm Lépfeld (Print Title)

R —

Sohstiens through Belones & Enginsaring

The sttached Verification Survey documents were reviewed by U.S. EPA, Region V o
2 O . Tha reaults of this survey indicate that the verificatio
crite’ia 88 contained in the UAQ, have been met.

Authorizetion is heraby granted to oownonoé backflll and riuomlon work at this excavatior

Signed:
Zradeck M — Dute Lc‘i@;{oa.
FREDRICK AL MICKE (Print Name)
— ON-SCENS LOORDINATOR (Print Tite)

For U.8. EPA Reglon V

Ve so beay Bam e 200 P«.o. 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 6, 2002

Sample Sample | Sample Description Weight U-238 u-238 Th-232 Th-232 Ra-226| Ra-226 | Total Radium | Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

12/9/2002 EPA 152240 NN-PP/42-45 EPA#1 .54 2.03: 1.76: 93, .76: 2.06:

Average Total Radium (Th-232+Ra-226) Concentration for : NN-PP/42-45 = 2.08 pCilg

Note: Sampled on 12/6/02 but were not analyzed until 12/9/02. GAH



FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY
Arza ldenliﬁcation:%& Sl Hees KK -00, Y- Y
Date of Verification Survey: ___/{ Z'zdaz_‘ ‘ .
Time of Verification Survey _,___AZQQ am/pm

The above-gescribed excavation was surveyed at the time and date indicated above. The

su'vey Indicatad that all sol's have been removed &$ requlred by the Site Removal Action
Criteria.

Documents gertalning 1o this survey are ktlached for review and approvst by the U.§. EPA.

Signed:
-_*_.éés&iw Date .[’ 1¥/0a.
~M__£_§M (Print Name)

_ Reeacss Hrean- (Print Title)
Ea BT Conauttants, Lid.

Solutions throvph Bokence & Engineerng

The attached Verification Survey documents were raviewed by US EPA, Region V o
“ov- 19, 2002 . The rasulls of this survey indicate that tha verificatio
crileria as contained In the UAQ, have been mat.

Authorization is hereby granted to commence backfil and restoration work at this excavatior

élgned:
nnehaicd . YViecks Date ,;'_’.ZL‘_? _/_0_1—
FREDR.K _A. _MICKE (Print Name)
ON - SCENE COORDINATOR (Print Title)

For U.§, EPA Region V

Wi Te s b Bt w S8 Puge 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL
Exclusion Zone Confirmatory Samples for November 15, 2002
Sample | Sample |Sample Description Woeight U-238 u-238 Th-232 Th-232 Ra-226| Ra-226 |Total Radium | Total Radium
Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
11/18/2002.EPA  :S2126 KK-OO/41-44EPA#1 . 358 7.08; 225 041 057 421 0.84; 4.32. 1.015135459

Average Total Radium (Th-232+Ra-226) Concentration for : KK-00/41-44 = 2.83 pCi/g

Note: USEPA batches were sampled on 11/15/02, but were not anatyzed until 11/18/02. GAH




Lbiiia-353- 5174

FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Ares Wdentification: Lo S, /3784 mwoll Tpon , 23707
Date of Verification Survey: / '1;7 gl CZi
Time of Verification Survey 9 a7 el am/pm

The above-described excavation was surveyed at the time and date indicated above. The

survey indicated that all soils have bsen removed as required by the Site Removs! Action
Criteria.

Documents pertaining to this survoy are attached for review and spproval by the U. S EPA

Slgned
/ Oate /-2 3
T % ﬂ (Print Name)
£ Ap#s) 274 (Print Title)
£ B
Solutiona ¥vough Salenas & Enginsedng

The ntt hed Verification Survey documents were raviewed by U.8. EPA, Region V on
/29 /Q3 . The rasuits of this survey indicate that the verificatio
critcm as conteined in the UADO, havo besn met.

Authorizstion is hereby granted to commanos backfill and restoration work at this excavatior

éigncd: | : :
Paedlick A Michke . Date .‘.LZE.ZQZJ
- FREDRICK A MICKE (Print Name)

ON- SLENE  (OORDINATOR (Print Title)

For U.S. EPA Region V

Verscanan Bu vy Paagise 3200 Page ¢



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for January 27, 2003

Sample | Sample |Sample Description Welght uU-238 u-238 Th-232 Th-232 Ra-226 | Ra-226 |Total Radium| Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

2.54: 0.9 : 1.076150547

1/28/2003:EPA 82344 E-F.5/13-19 EPA#1 : : : 235  -0.31:

Average Total Radium (Th-232+Ra-226) Concentration for : E-F.5/13-19 3.57 pCi/g

Note: - Samples were collected on 1/27/03, but were not analyzed until 1/28/03 and 1/29/03. GAH

Sample | Sample |Sample Description Welght U-238 u-238 Th-232 Th-232 Ra-226 | Ra-226 | Total Radium| Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
476: 1/29/2003:EPA : ! i 099 0.77: 3.26¢ 0.946255779

52349 |-N/13-19 EPA#1 { ! 2.99: 2.08: 2.27:

Average Total Radium (Th-232+Ra-226) Concentration for : I-N/13-19 3.83 pCi/g

Note: - Samples were collected on 1/27/03, but were not analyzed until 1/28/03 and 1/29/03. GAH
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FORM 2231
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

g o
Area dentification: Sy 774 S FeeA £ - £ ,__1'; (3 .
Date of Verificatior: Survey: ___/ i/ /J:'/O &

Time of Verification Survey 2300 amipm

The sbove-described sxcavation was survayed at the time and aqata Ingicated above. The

survey indicated that all eoils have been removed as reguired by the Site Rernoval Action
Criterla.

Documents peraining fo this survey are attached for review and approval by tha U.S. EPA,

Signed.
__%&LM Date _/Mz..
C\hacles _:§ T qu s (Print Name)
Kecorsy pi€icens (Print Titie)
ﬁﬂ 878 Consuitants, L.
Golutions through Baense & ¥ngineering

The attached Verification Survey dotuments ware raviewed by US EPA, Region V o
o 19,2002 . Tha results of this survey Indicate that the verificatio

crileria as ¢ontsined in the UAQ, have besn met.

Autharization is hereby granted to commence backfll and restoration work at this excavatior

Signed:
ek QM - ' Date -Nz/quoz,
FREDRICK A, . MICKE (Print Name)
ON- SCENE CoRDINRTOR (Print Title)

For U.S. EPA Region V

RIS TIELR V2 BT BN O Page ¢



Nutranl Gamma Spec Report- Lakeshore East Project

221 North Columbus Drive, Chicago, IL

Sample

Sample
Date

Sample
Group

Description

Weight

U-238
Activity

U-238
Uncortnlnty

Th-232

Actlvlty

Th-232
Uncertainty

Ra-226

Activity

Ra-226

Uncaertainty

Total Radium

Total Radium
Uncertainty

11/18/2002:

EPA

182116 E-1/1-3 EPA#1

Average Total Radium (Th-232+Ra-226) Concentration for : E-I/1-3 = 3.08 pCi/g
Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH
Exclusion Zone Confirmatory Samples for November 15, 2002
Sample | Sample Description Weight U-238 u-238 Th-232 Ra-226 | Ra-226 |Total Radium| Total Radium
Dato Activity Uncaertainty Uncertainty | Activity | Uncertainty Activity Uncertainty

11/15/2002:

152091 E-1/3-5 EPA#1

Average Total Radium (Th-232+Ra-226) Concentration for :

1.018331969

S$2100 E-I/5-7 EPA#5

29.

32.1;

Average Total Radium (Th-232+Ra-226) Concentration for :

Sample| Sample | Sample Description Woeight U-238 u-238 Th-232 Th-232 Ra-226| Ra-226 |Total Radium| Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty Activlty Uncertainty ivi Uncertalnty
.......................... 11/152002.EPA_ S2006 E-VS-7EPAFI 318 360 182 131 048 208 068 330 0832346082

$2097 E-I/5-7 EPA#2 334 0.888144132




Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Sample|{ Sample |Sample Description Woeight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
Activity Activity Activity

Uncertainty

Uncertainty
: 0.78:

Average Total Radium (Th-232+Ra-226) Concentration for : E-l/1-3 = 3.08

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH
Exclusion Zone Confirmatory Samples for November 15, 2002

Sample | Sample |Sample Description Waeight U-238 u-238 Th-232| Th-232 | Ra-226| Ra-226 |Total Radium| Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
150: 11/18/2002:EPA 182101 E-J/7-9 EPA#1 : 27.7; 3.7 1.91: 1.13 0.51: 1.6 0.72; 2.73; 0.88232647|

Average Total Radium (Th-232+Ra-226) Concentration for : E-J/7-9 = 2.88

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH

Sample Description Woeight U-238 u-238 Th-232| Th-232 |Ra-226| Ra-226 |Total Radium| Total Radlum
Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty
: :52106 I-K/9-13 EPA#1 : : 2.52: 094 0.67: : 0.97:

Uncertainty

Average Total Radium (Th-232+Ra-226) Concentration for :

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH



UoE-H REG. il & IL:31.-354-9y174 N -

FORM 2231 '
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

¥
Area Wdentification . S 7ot SCo 7 ReeH C-£, 9 /0

Date of Venfication Survey. (4{ Za"Z’Q{.f
Time 9! Verificalinn Survey e %7 Bm/pm

The abave-desarided excavation was su'vayed at the time and date indicated above. Tha

survay indicated that all eclis have been removed as required by the Site Ramoval Action
Criteria.

Dacuments pertalring to this survey sre attached for raview and approval by tne U.S. EPA.,

Signad:

—M“iﬁ.ﬁ&%—#ﬂ ce Date ."Z/ﬂf’t

___f‘wes £ BrowsS Tgecas (Prinf Name)

_Bergrds offrcen— (Print Thie)
ﬁa $16 Cohaurants, Lia.

Bolstions irough Salence & Enginsering

The attached Verification Survaey dooumants were reviewed by US. EPA, Region V o

“Heov 19, 260062, . The results of this survey indicste that the verificatic
critasia as contained In tha UAQ, liave been mel.

Authorization ig hereby granted to commance bacifili and restoration work at this excavator

éigned:
Daeolrcck 4, Yl - pats /1 /12 oz
FREDRIOCK R, MICKE - (Prirt Name)
ON-SLCENE (CORDINATOR (Print Titie)

Fer U.S. EPA Region V

ONT RS VPN UH IO Wty Paje 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL
Exclusion Zone Confirmatory Samples for November 15, 2002
Sample | Sample | Sample Description Woeight U-238 u-238 Th-232 Th-232 Ra-226 | Ra-226 |Total Radium| Total Radium
ID Date Group Activity Uncortainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
170:  11/18/2002:EPA :§2121 C-£/9.5-10.5 EPA#1 : 32.6: 4.85: 2.39: 0.57: 0.62: .38: 0.88: 1.95. 1.076475731

1/18/2002:EPA

Average Total Radium (Th-232+Ra-226) Concentration for : C-E/9.5-10.5 =

Note: USEPA batches were sampled on 11/15/02, but were not analyzed until 11/18/02. GAH
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FORM 223-1
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area ldentification; f: TAJ ‘;? i 35—'

Date of Verification Survey: 72/y &8
Time of Verification Survey o P50 @m

The above-describad excavation was surveysd at the tims and date indiceted above. The

survey [naicated that all seils have baan removed as requiced by the Site Removal Aciion
Crireria.

Documents pertaln.ng to this survey are sttachad for review and approval by the U.S. EPA.

Signea:

z._... é EE - . Date ZQZ/S’éaf:,-.
( Agd’g £ RLadwd (Print Narow:)
Acoeps fHfrean (Print Thle)

ﬁa @76 Consumants. Lit.

Solutions trough Beistce & Engindating

[} - cor

The 3 d Verificmtion Survey documents ware raviewed by U.S. EPA, Reglon V o
7?5222, . The results of this survey Indicale that the verificatio
criterid as contalnad In the UAO, have been met.

Authorizatior. is hureby granted to commaence backflil and restoration work at this excavatior

éignc:/:i . |
’//ZQL(# fSN’MkI - Date '/Z’ZZE[CZ.
\/c._e.n e S | L (Print Nams)

_On-Scene Cootedunp b, (Print Title)

For U.§. EPA RegionV

Jeeta3n Jarens Pigeg e 230 PBU. 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL
Exclusion Zone Confirmatory Samples for October 18, 2002
Sample | Sample | Sample Description Woeight U-238 u-238 Th-232| Th-232 | Ra-226| Ra-226 |Total Radium| Total Radium
ID Date Group Activity Uncertainty | Activity | uncertainty | Activity | uncertainty Activity Uncertainty
_.53; 10/18/2002.EPA :S2026 F-H/32-35EPA#1 ..9.09; 278 ' 3.19; 1.259245806
54 10/18/2002:EPA 182027 F-H/32-35 EPA#2 2C 2.28: ) 4.01; 1.056834897
55. 10/18/2002:EPA 8 204 3360 0.9347727
56% 10/18/2002:EPA 29 1.88: 4.12; 0.87658428
57 10/18/2002.EPA 2241 1860 47 0893084542
Average Total Radium (Th-232+Ra-226) Concentration for : F-H.5/32-35 = 3.88 pCilg
Sampl Sampl Sampl Description Woight uU-238 u-238 Th-232| Th-232 Ra-226 | Ra.226 | Total Radium| Total Radium
Date Group Activity Uncertainty | Activity | Uncertainty [ Activity | uncertainty Activity Uncertainty
10/18/2002:EPA___ 52031 H-J/32-35 EPA#1 . 346 072 1920 171 | 052 045 072 216 0.888144132

Average Total Radium (Th-232+Ra-226) Concentration for : H-J/32-35 = 2.84
Sample | Sample Description Woeight u-238 u-238 | Th-232| Th-232 |Ra-226| Ra-226 |Total Radium| Total Radium
Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

2.54: 3.34-  0.920869155

1.29034879

0

10/18/2002:EPA 152036 H-J/29-32 EPA#1

10/18/2002:EPA 52037 H-J/29-32 EPA#2
0

"10/18/2002EPA 152040 H-J/29-32 EPA#S

Average Total Radium (Th-232+Ra-226) Concentration for : H-J/29-32 = 3.13 pCig
Sample | Sample |Sample Description Waeight uU-238 U-238 The232] Th-232 |Ra-226| Ra-226 |Total Radium| Total Radium
D Date Group Activity Uncertainty | Activity | Uncertainty | Activity | uncertainty Activity Uncertainty

18 . : 097

32 EPA#1

10/18/2002.EPA. 152041 F-H/29

Average Total Radium (Th-232+Ra-226) Concentration for : F-H/29-32 = 3.12 pCi/g




Table 2
Grading Phase (lll)
USEPA Notice of Successful Verification Summary
Lakeshore East LLC

Location Grid Designation | USEPA Signature Date Comments
7C 3/7/2003
10B-11A East 2/12/2003 Exlcusion zone
10B-11A West 2/7/2003 subdivided into 2 areas
10A 2/7/12003
Grading Phase Lifts 29C 2/7/2003
35/36A 12/23/2002
28A 12/23/2002
26C-D 12/23/2002
36 (S-9) 1/29/2003
Test Pits 36A 4/2/2003

Y:\Projects\132193XC\32193XC024 - Verfication Signoffs.xls




o J7-3003 11091 FROM:USERS RESION ©

I 318 353 3178 T S3dp sz £
|
S— !
PFORM 223-1 '
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY
Area identification: f'}/;z. %:rv - 7 ¢
Date of Verification Survey: . _z:_é 3
Time of Vertfication Survey P o am/pm
jfThe abova-described excavation was surveyed at the time snd date indicated above. The
! survey indicated that sit solls have bsen removed ss required by the Site Removal Action
i Criteris.
| Documents pertaining to this survey are attached for raview and approval by the U. S, EPA,
Signed: % .
Pt & ; ’ _ Date S8
]; P /%Jd%xlf/“"’ (Print Name)
_ K ﬁé{/) CEzrr L ArpEA ' (Print Title)
| .
£ e
’ T Gelutiery Peough Snlenss & Sngmewing
| The attached Verification Survey documents were reviewsd by U.8, EPA, Region V o
.' . The results of this survey Indicate that the verificstio
critaria as contained ih the UAO, have besn met. -
Authorization is hereby granted to commence backfli and Mﬂ work at this excavatior
élgned: ' _ _
L O Ynuids oue3 [ 2/03
FREDRICK A, MIAKE (Print Name)
ON-SCENE  LOORDINATOR. (Print Title)
For U.S. EPA Region V )

- |
’!! Ve 227 e e PSR 35T Pege ¢
"WR-06-2003 D1:ooeM .
. y RAX:
) ID:USEPA REGION s PRGE:BB2 R=9gx



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for March 6, 2003
Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Total Radium | Total Radium
Actlivity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

L 244 0.3: C 124 0.94' ' 1.137189518

Average Total Radium (Th-232+Ra-226) Concentration for : 7C




o =07 LRt | L L . - . - ————
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- tobolL T3

FORM 223.1
NOTIFICATION OF 8UCCESSFUL VERIFICATION SURVEY

Area idenlification: // # -0 ol {ﬂ/
Date of Verification Survey: 2 o5

, /“ P
Time of Verification Survey T o — am/pm

The sbove-described sxcevation was surveyed at the time and dste indicated above. The
survey indicated that a!! soila have been removad as required by the Site Removal Action
Cntena,

Documents pengining to this survey are sttachad for raview and spprovel by the U.S. EPA,

Signed;

: /éé - Date 2L Al S
T szw (Print Name)

. 544 2 @:sz;.,,/g)z. (Print Title)
g ——

Goksiens Pweugh Scincs & aginesrng

The ?ychj& \/le/sﬁ;mon Survey documenis ware reviewed by U.8, EPA, Region V o
. The results of this survey indicate that the verdficatio
criteria 85 contained in the UAD, RBve besn met.

Authorization is hereby grented to oommenos backfill and restorstion woik at this excavatior

Signed: /
D tiidne Suei ol
v RCIrdat=ats) Smn'm (Print Name)
On- Scrme  (occiinares (Print Ttie)

For U.S. EPA Region V

Ve anys bt Patese 1 Page o

TR G



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for February 11, 2003
Sample | Sample | Sample Description Weight U-238

U-238 Th-232] 7Th-232 |Ra-226| Ra-226 |Total Radium| Total Radium
1D Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertalnty
....909; 2/12/2003.EPA  :S2411 11A10B EastEPA#1  :  304: . 351 ....245 167 .. 064, 046 089 . ..213 1096220781
2/12/2003:EPA 2412 11A10B East EPA#2 . : '

©0.860232527

i '2/12/2003;EPA

{52415 11A10B East EPA#5

.................................................................................................................................................................................................................................................................................................................................................................

. . 0.916078599
Average Total Radium (Th-232+Ra-226) Concentration for : 11A10B East 2.14 pCi/g

Note:

- Samples were collected on 2/11/03, but were not analyzed until 2/12/03. GAH
- This is the exclusion zone that was previously above the cleanup threshold of 7.1 pCi/gram and was cleaned up.

Page 1 of 1
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FORM 223-1 |
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

. : 72
Area Identification: /7 /Lﬂ B resy
Date of Verlication Survey: __e=” S - 35

Time of Verificetion Survey T’ am/pm

The sbove-deseribad sxcavation was wrveyod at the time and date indicated above. The
survey indicatad that s!t soils have besn removed as required by the 8ita Remova! Action
Criteriu.

Documaents pertaining to this aurvey are sttached for raview and approval by the U.S. EPA,

Signed:
/»4// —— Date 22 5
_.Z}Zfﬁ) M foii?. bl (Print Name)
}t/;‘éQ M A é.gﬁfta: ‘ (Print Titie)
£ | S s e B _

The attache ification Survey dosuments were reviewed by U.§. EPA, Reglon V o
7_22( . The results of this survey lndlctto that the verificatio
criteria a8 «Snt(mod I the UAG, heve been met.

Authorizstion is hereby granted to commence bacifill and restoration wok at this exeavatior

| ' Dute _Z;MJ
V4 ;/r% tn, §€a ‘ (Print Name)
; .

/ ) J s8I -(Pri‘nt Title)

For U.8. EPA Reglon V

Signed:

Urapas e PRtLIre 338 Pags s



Nutranl Gamma Spec Report- Lakeshore East Project

Exclusion Zone Confirmatory Samples for February 5, 2003

221 North Columbus Drive, Chicago, IL

Sample | Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 | Ra-226 |Total Radium| Total Radium
Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
2/7/2003:EPA 152396 11A10B West EPA#1 0.73 ! 1.45: 0.75! 2.58:  1.30667517

52400 11A10B West EPA#5

Average Total Radium (Th-232+Ra-226) Concentration for :

11A10B West

Note:

- Samples were collected on 2/5/03, but were not analyzed until 2/6/03 and 2/7/03. GAH
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| FORM 223.1 S
NOTIFICATION OF SUCCESSFUL VERIFICATION 6URVEY

Area Identification: f:géd»-Z/;:_ﬂé 7L 7

Date of Verification Survey: Z2-S -3

, ey
Time of Verification Survey 7_@9 am/pm

The sbove-described excavation was surveyed ut the time ang date indicated sbove. The

survey incicsted that all solis have besn ramoved as required by the Site Ramoval Action
Criteria.

Documents pertaining 0 this survey are attschad for review and approval by the U.8. EPA,

8ignad:
——7%»4@ Date Z-7-E7%
Trsn sl ~ __ (Print Name)
Sl  TEgr LENIEL (Print Title)
E‘ L‘ $78 Consuians, L9¥.
: T Selwtions Yvough Bularce & Enginesding
The ntucw Verification Survey documents were reviewed by U.S. EPA, Region V o
‘2 . The resulis of this survey indicats that the verificatio

criteria ss Lonthined in the UAO, have been met.
Authorization is heredy granted to commaence backflll and restoration work at this excavatior

Signod:

‘ .'Wu(zr Dato_};l#b 1

_ N (Print Name)
Q-ulHL Iﬂ J\ysﬁ@ut (Print Title)

For U.S. EPA Reglen V

e s Bo ety Pgleson 200 9'99 é



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for February 5, 2003

Sample | Sample | Sample Description Woeight U-238 U-238 Th-232 Th-232 Ra-226| Ra-226 | Total Radium| Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty

2.

0 0 1.01: :1.217579566

Average Total Radium (Th-232+Ra-226) Concentration for : 10A 4.10 pCi/g

Note: - Samples were collected on 2/5/03, but were not analyzed until 2/6/03 and 2/7/03. GAH
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_ FORM 2231 :
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

Area identification: ﬁ&: Tedr &2 7 c

Date of Verification Sutvey: _ = S-23

Time of Verification Survey 7ﬂﬂ eiuid am/pm

The sbove-tiescribed excavation wes surveyed at the time and date Indicated sbove. The
survey indicated that all solis have been removed as required by the 8ite Removal Action
Criteria.

Doecuments perteining to this survey are attached for review and approval by the U.S. ERA,

Signed: .
zﬂ %”/{’”" Date 2773
/ j%/ /%z/p/e’//jm/ (Print Neme)
: /ﬁz&/@ Terrr  Lar il (Print Title)
E“ \‘ ST8 Conautents, Liv.
‘ Solytons tveuph Baienoe & Enginsertng
The attached VYerification Survey documenta were reviewed by U.S. EPA, Region V ¢
9Jv7 23 . The results of this survey Indicate that the verificatio

crijeris a5 cofitatfiad In the UAO, have been met.

Authorization is hereby granted to commence backflii and restorstion work at this excavatior

éf/u{/ ./ﬁf_;éc ; Date _-7/&/03

Z 4 ;&ﬁ Sén (Print Name)
147/7[4 /Z/M s;ﬂLf (Print Title)

For U.S. EPA Region V

élgnod:

Ve su 9 b g PRt 20T puge 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for February 5, 2003
Sample | Sample | Sample Description Weight U-238 U-238 Th-232

Th-232 Ra-226 Ra.226 Total Radium{ Totat Radium

Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
2/7/2003:EPA 182386 29C EPA M1 : : : . 3.35 0.75: 0.1: 1 ’

Average Total Radium (Th-232+Ra-226) Concentration for :

Note: - Samples were collected on 2/5/03, but were not analyzed until 2/6/03 and 2/7/03. GAH




FORM 223-1
NOTIFICATION OF S8UCCESSFUL VERIFICATION SURVEY

~ -

Araa ldantification:

Date of Verification Survey: /7 %éz.;r/a i

Time of Vatification Survey ﬁ '@ :@fpm '

The above-gescribed exasvation was surveyed a! the lims and dale indicated adbove. Thy
survey indicated that all solis have besn ramoved as required by the S'te Removal Action
Critesia.

Documents pertaining to this survey sre Bttached for revisw and approval by the U.S. EPA.
Signad: |

M = - AR Y N
e Ettter il (Print Name)
MM (Peint Tile)

ﬁa #78 Gansultnnts, (id,
T Bekstions trough Ssdene & Engnsaring

The attached Verificetion Survay documents were reviewed by U.8, EPA, Region V ©
. The results of this survey indicate that the verificetio
criteria a5 contained in the UAO, hcva besn met.

Authorizaticn is hereby granted 10 commenos backfill and ti:tomiian waik &t this excavatior

éigmd: ' _ ya

/
Dote / 2./2.¢/ r

__.‘-..a.cc.z/_.._VI/ (Print Neme)
j/' - [W 1/ 1;-(/4 e (Print Titie)
For U.8. EPA Reglon Vv )

Voo £ A e oty Pegtesm 50 Page 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 23, 2002 ( Lift Phase )
Sample Sample Sample Description Woeight U-238 v-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncartainty

1.468230227

3.19: 2.28: 0.86:

K

152281 35B36A EPA#1

12/23/2002:EPA

2285 35B36A EPA#S

Average Total Radium (Th-232+Ra-226) Concentration for : 35B36A




[ & B L

1D:312-3955 53 -

FORM 223-1 |
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

-y

Area |dantification:

Date of Verlfication Sunvey: 72/ 2% [0 7 '
Time of Verification Survey ﬁ@ - @/pm

The above<dascribed sxcavation was surveysad at the time and date ingdicuied above. The
survey indicated that all solls have baen removed as reguired by the Site Remove! Action
Critaria.

Documents pertaining o this survey are attached for review and approval by the U.8. EPA.
Signed:

vy A v Lifosffen
Lo kGl (Print Name)

(Print Yitle)

£ ' —

Soiutions Twough Scienee & Enginestig

Tre attached Verification Survey documents were reviewed by U.S. EPA, Region V ¢
. The results of this survey Indicate that the verificatic
criteria as contsined In the UAD, have been met.

Authorization is hereby granted to eommcned backfill and rictomlcn waork at this excavatior

éigncd: _ '
] Mﬂ JVI(' ?}:}a/ Al é < Oate _12./21/6%
{11y J Tesgen (Print Nama)

- 1
< M;/ /;41#[ ,_/4[&2/5‘" {Print Tile)

Fot U.S. EPA Reglon V

Vir-2eae 7 Patetvy 33307 Plg. 4



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL
Exclusion Zone Confirmatory Samples for December 23, 2002 Lift Phase )
Sample Sample Description Woeight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
12/23/2002.EPA | iS2276 28AEPA#Y .29 ..076 184 019 .0 S EY -2 N Y= T :53: | 0.901387819

0.984733466

12/23/2002:EPA $2277 28A EPA #2

152280 28A EPA #5 0.920869155

Average Total Radium (Th-232+Ra-226) Concentration for : 28A 0.82 pCi/g




FORM 2231
NOTIFICATION OF SUCCESSFUL VERIF!CATION QURVEY
Area Idsniifieation: / /7

Date of Verification Survey: / {J 2 Bﬁ/L o
Time of Verification Survey ’ZLZ; Ta \/pom

The above-described excavation was survayed at the time and date irdicated above The
survey indicated that all soils have been removed as required by the Site Removal Aclion
Critena,

Documents pertaining to this survey are attached for review and approva| by the U.8. EPA

Signed:

L~ / /,/ (Print Name!

%M (Prirt Titie)
ﬁa STB Consutanta, Lid.

Sokntions througn Bolenos & Enginesring

The aftached Verification Survey documants were reviewsd by U.S. EFA, Region V ©

. The results of this survay indicate that the verificatio
critena as contained in the UAQO, have been met.

Authorization is hereby granted to commence backfili and restoration work at this excavatior

Date _{1.. zg._ 2 /o Z-

(Print Name)

S, gg__/ /74L/ //{ ﬂj/siart (Print Titie)

For U.5. EPA Repion V

W e Bt POt 2 Pape 4



Nutranl Gamma Spec Report- Lakeshore East Project

221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for December 23, 2002 ( Lift Phase )
Sample Sample Description Waeight U-238 U-238 Th-232 Th-232 Ra-226 | Ra-226 | Total Radium | Total Radium
Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
: : i 0.94: :1.154339638

271 26CD EPA #1

12/23/2002:EPA

Average Total Radium (Th-232+Ra-226) Concentration for :




FORM 223-1 ' _
NOTIFICATION OF SUCCESSFUL VERIFICATION SURVEY

. —
Areas Identification: § -7 £o5 7. A'wt/ RAS L
Date of Verification Survey: / o é? -2 8
Time of VVarification Survey 9 4 #etead am/pm

The above-describad excavation was surveyed at the time snd date indicated above. The
survey indicated that ali soils have been removed as required by the Sitea Removal Action
Criteris,

Documents pertaining to this survey are attached for raview and approval by the U.S. EPA.

Signed:
//‘é{ 4/4-*— Date /-~ LT 3
e A /wz%w ' (Print Name)

Fisd) Tkwrs Lonlsl (Print Title)
ER N

Solutions Ywough Selente 4 Enginsering

The attached Vepificaion Survey documaents were reviewsd by U.S. EPA, Region V o
/ 2 23/Q3 . The reaults of this survey indicate that the verificatio
crileria as contsined in the UAO, have been met.

Authorization Is hereby grented to commence baockfill and restaration work st this excavatior
élgned: - ' _ |
Fradniod A Yicka o Date _LZQ?Z_‘Z:”
FREDRICK A _MIeKe (Print Name)
ON"SCEZNE.'_ LooRDIN ATOR (Print Ttile)

For U.S. EPA Region V

varecamye By e Pogtetoy 3050 Pege 4



Nutranl Gamma Spec Report- Lakeshore East Project

Exclusion Zone Confirmatory Samples for January 27, 2003

221 North Columbus Drive, Chicago, IL

Sample| Sample |Sample Description Woeight U-238 U-238 Th-232 Th-232 Ra-226 | Ra-226 | Total Radium| Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
481: 1/29/2003:EPA 52354 S-9 West EPA#1 271 3.1 119 0.81 2.03: 1.16! 3.22; 1.414814475

152360 S-9 East EPA#2

1/29/2003:EPA 2363 S-9 East EPA#S

Average Total Radium (Th-232+Ra-226) Concentration for :

Average Total Radium (Th-232+Ra-226) Concentration for : S-9 West
Sample | Sample |Sampie Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium| Total Radium
ID Date Group Activity Uncortalnty Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
1/29/2003:EPA iS2359 S-9 East EPA#1 ; : : 0.752130308

..........................................

""" 1.356650287

Note:

- Samples were collected on 1/27/03, but were not analyzed until 1/28/03 and 1/29/03. GAH




W1 0g o Py B R Tex T B J - . 2 N .
HER-02-2003 15:33 FROM:USEFA REwlUN o 2lc 553 Ylrp LIt o -

FORM 223-1
NOTIFICATION OF SUCCESSPFUL VERIFICATION SURVEY

Area ldentification: 5&7{&7/ 36 /

Date of Verification Survey: . AZ ‘z 7“&'}
Time of Vaerification Survey ? M am/pm

The above-described excavation was surveyed at the time and date indicated above. The
sufrvey Indicated that all soils have been removed as required by the Site Removal Action
Critaria.

Documents pertaining to this survey are attached for raview and approvat by the U.S. EPA.

% M Oate 3 -27-<5

/ ,-'-72/22/ %/QMJ&M (Print Namae)

_ 5@4 ]22@2 LZr e (Print Title)
StS | 73 Gomspurin 1.

Solutions vough Bclance & Enginesring

Signed:

The attached Veriﬂcahon Survey documents were reviewed by U.S. EPA, Region V o
oa3 . The results of this survey indicate that the verificatio
criteria as contained in the UAO, have been met.

Authorization (s hereby granted to commence backfill and restoration work at this excavatior

élgned: _ _

e Readict A ke ome 4/2/05
FREDRICK N L MICKE (Pri'm Name)
O N- SCENE CoORDIMA ToR (Print Titia)

For U.S. EPA Region V

e T e P e N Page ¢

MAR-27 - i “RX:
_ 2093 B2:STPM  FRX: ID:USEPR REGION S PAGE: 805 R=96%



Nutranl Gamma Spec Report- Lakeshore East Project 221 North Columbus Drive, Chicago, IL

Exclusion Zone Confirmatory Samples for March 27, 2003
Sample | Sample | Sample Description Welght U-238 u-238 Th-232 Th-232 Ra-226 Ra-226 | Total Radium | Total Radium
ID Date Group Activity Uncertainty | Activity | Uncertainty | Activity | Uncertainty Activity Uncertainty
: : : 1.85: 0.75. -1.44: .02 41: 1.266056871

0.05:

Average Total Radium (Th-232+Ra-226) Concentration for : 36A 1.02 pCi/g
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P.15/15

847 279 2535

17:21 STS

NOU-208-28082

Nu‘l:ranll Gunm[n Spec Report- Lakeshore East Site ! 221 North Columbus Drive, Chicago, IL
Overburden Report for 14/18/02
Sampie | Sample |  Sample | Description ‘Weight | u-238 y-%e Th232| ™oz [Ra-226| me22e | Total Ractium | Totsl Radium
) Dete Group ACHMItY  Uncertinty ACHVty Uncertainty ACHVItY Uncarminty  Activity
[ 128 1173kzoverburden __ {52051 OB-N Roed OBRY _ B . — 230 215 0T 078 08y 291 1000
.12 111502overburden  SX@20B-NRoadOBE2 | ~ 2769 82 2098 206 082 028 ~ 145 1.77| 1412406288
7130 n1/i5KElovecburden (52063 0B-NRoed OBI3 | T2 T BBY 34 0@ og oA T 13T T 084] 1 saT13eRs
L i31] 1iA5M2loverburden  'S3064 OBN.Road OBR | 3BT g8l 408 A8 444 7042 TiEe T T8l 198M23%13
T332 11A5K2joverburden 132085 OB-N.Road OB#S 31 343 Y 098] TUeA vdal T Zes| 1.74183811
| " 33| 11A5A|overburden {52008 OB-N.Rowed OB#6 A 1.38{“_” 27, T4 07 T 08 0.9 o 1212476804[
"TA%] 1/15K02]overburden [S2067 OB-N.Rosd OBGC %) I XK S 5 N S S .- I 2 K
Overburden taken trom multiple exciusion zones on North Side Slip. Materiel used as bess for access B
road after surveying and sampie armlysis. GAH | | 1 1

TOTAL P.15
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S g, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 REGIONS
m 8 77 WEST JACKSON BOULEVARD
3 5 CHICAGO, IL 60604-3590
AL ppote”

REPLY TO THE ATTENTION OF

SE-5J

FEB 11 7

VIA FACSIMILE (847) 279-2510 AND U.S. MATIL

Mr. Richard Berggreen
STS Consultants, Ltd.
750 Corporate Woods Parkway
Vernon Hills, Illinois 60061

RE: Lakeshore East - South Slip
Dear Mr. Bergdreen:

In response to your letter dated February 7, 2003 and our discussion
today, U.S. EPA concurs that all radiocactive contamination identified
by STS in the south slip has been removed. Therefore, please feel
free to backfill. However, due to the limitations of your
investigation and removal activities radioactive contamination may
remain. Accordingly, any future removal activity or construction
excavation within the south slip area will require radiation
monitoring as specified in the Work Plan.

If you would like to discuss this matter further, please contact me
at (312) 886-3601 or Cathleen Martwick, Associate Regional Counsel,
at (312) 886-7166.
Sincerely,

)
,;//Zhu'{"?‘} S RANIOR QN

Verneta Simon
On-Scene Coordinator

cc: Naren Prasad, Chicago Department of Environment

Recycled/Recyclable - Printed with Vegetabie Qil Based Inks on 50% Recycled Paper (20% Postconsumer)



. STS Consultants Lid. voice 847.279-2500
w\ { 750 Corporate Woods Parkway  fax  847-279-2510
[ P
.® STS CONSULTANTS Vernon Hills. linois 60061-3153  web  www stsconsultants.com

February 7, 2003

Ms. Verneta Simon, On-Scene Coordinator
Mr. Fred Micke, On-Scene Coordinator
U.S. Environmental Protection Agency
Region 5

77 West Jackson Blvd., SE-5J

Chicago, Illinois 60604

RE: Clarification of Request for USEPA Sign-off on Removal Verification for South Slip Area of
Lakeshore East, 221 North Columbus Drive, Chicago, llinois - STS Project Number 1-32193-XC

Dear Ms. Simon and Mr. Micke:

Please recall that in correspondence dated November 6, 2002, STS Consuitants, Ltd. (STS) on behalf of
Lakeshore East Development, LLC, provided information on an area within the South Slip of the
Lakeshore East development site where evidence was detected of radiological impacts in soil below the
groundwater table. That area was excavated to several feet below the water table, and four casings were
instalied and surveyed to assess whether radiological impacts remained. Recent correspondence from
USEPA dated January 24, 2003, indicates your review of the data provided by STS shows no radiological
impacts above the cleanup level.

The objective of this letter is to clarify the sign-off requested from USEPA with regard to the previous
detections of radiological impacts at that location.

The approved Work Plan, Figure 1, recognizes two different types of areas within the subject site. The
majority of the site is underlain by fill placed prior to 1900, thus pre-dating the potential placement of
Lindsay Light materials. In accordance with the Work Plan, those portions of the site underlain by pre-
1900 fill can achieve closure sign-off from USEPA that all contamination has been removed by providing
survey results for the excavations down to the 1900 elevation.

The site also includes several areas that were shipping slips in the early 1900s. Those slips were filled
between 1906 and 1929. Site-wide gamma survey results show the impacted materials found at the site
are closely associated with the previous locations of the slips (refer to Work Plan Figure 1). An extensive
drilling program within the slips, Work Plan Figure 2, explored the upper approximately 12 feet of the fill to
identify potentially impacted material for removal. Deeper exploration was not pursued due to the fact
that deeper removal is constrained by the difficulty in excavation below the water table because of slope
stability considerations. USEPA closure sign-off in the slip areas is to be limited to the verification that the
identified impacted material has been removed to below the cleanup threshold. The sign-off will not
indicate that all contamination has been removed due to the acknowledged limitations of the drilling and
survey exploration of the slip areas. Further, any future construction excavation within the slip areas will
require radiation monitoring, in accordance with the Work Plan.

With specific regard to the area in the South Slip where the radiologically impacted material was found to
extend below the water table, we are seeking the slip area sign-off as described above. The exploration
following the removal effort found no further evidence of contamination above the cleanup threshold. On
this basis, we are requesting sign-off that all identified contamination has been removed. |t is
acknowledged that the previously agreed to administrative controls applicable to the slip areas will apply
and future excavations of historical fill in this slip will require radiation monitoring. No variance from the
routine sign-off and monitoring obligations specified in the Work Plan is requested as part of the
resolution of this specific location closure.

100 LH 7 (702}




U.S. Environmental Protection Agency
STS Project No. 1-32193-XC
February 7, 2003

We request your review of this request and further, your sign-off on the specific location in the south slip
that remains open. We appreciate your prompt attention to this matter as the area is due to be impacted
by construction activities in the near future. Please contact us with any questions you may have
regarding this matter.

Regards,

STS CONSULTANTS, LTD.

teven Kornder, Ph.D.
Senior Project Chemist

74T
Richard G. Berggreen, C.P.G.
Principal Geologist

cC: David Carlins, Lakeshore East Development, LLC
Kara Hughes, Lakeshore East Development, LLC

K\WPDOCS'PROJECT 132193XC\C 193C042 doc
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Y REGIONS
M’ g 77 WEST JACKSON BOULEVARD
S CHICAGO, IL 60604-3590
V240 ppov©
REPLY TO THE ATTENTION OF

VIA FACSIMILE (847; 279-2510 AND U.S. MATL

Mr. Richard Berggreen
STS Consultants, Ltd.
750 Corporate Woods Parkway
Vernon Hills, Illinois 50061l

RE: Lakeshore East Borehole Calculation Adjustment for Water
Dear Mr. Berggreen:

Based on your concerns, U.S. EPA has recalculated the adjustment

made for water surrounding the borehole work on October 29, 2002.
Enclosed is a copy of a memorandum dated January 24, 2003, which
shows that none of the nine data points exceed the modified cleanup
criterion. Therefore, you may disregard the earlier letter dated
January 7, 2003 regarding calculation adjustment for water. Please
note we normally do not include internal correspondence, however, for
this situation, we made an exception so all involved could follow the
rationale and view the calculations.

If you would like to discuss this matter further, please contact me
at (312) 886€-3601 cr Mary Fulghum, Associate Regional Counsel, at
(312) B86-4683.

Sincerely,

- ] (.-" ¢

[z:[t 1¢¢,~f}; AT IPBEN

Verneta Simon

On~-Scene Coordinator

Enclosure

cc: Naren Prasad, Chicago Department of Environment

Recycled/Recyclabie - Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)



U.S. ENVIRONMENTAL PROTECTION AGENCY
SUPERFUND DIVISION
77 WEST JACKSON BOULEVARD
CHICAGO, ILLINOIS 60604

DATE: January 24, 2003

SUBJECT: Adjustment of Criterion for Borehole Measurements Below
Groundwater at Lakeshore East Due to Water Around Borehole
Casing, Revised

FROM: Larry Jensen, CHP
Regional Radiatio p
Emergency Respéhse $€ction #3

TO: Fred Micke
On-Scene Coordinator
Emergency Response Section #3

Verneta Simon
On-Scene Coordinator
Emergency Response Section #3

During the Removal Action at Lakeshore East, the Potentially Responsible Party’s
contractor, STS Consultants, reached groundwater before they were sure they had
completely removed all the thorium contaminants. Because of the difficulty of locating
any thorium materials under water and because of the difficulty of ensuring that any
contaminants were removed, STS drove four borings into the area and conducted
gamma logging (see attached map for locations).

Their data was based on calibrations for a borehole casing of steel pipe but did not
allow for water between the casing and the surrounding soil. As a result, their
coefficient corresponding to the Lakeshore East cleanup criterion (5396 counts per 30
seconds for 7.2 picocuries per gram) was not directly usable for determining if
subsurface material exceeded the criterion for cleanup.

In this memo | describe how | adjusted their coefficient to include 3 inches and 1.5
inches of water absorber (two cases as requested by Fred Micke, On-Scene
Coordinator). The calculation with 3 inches of water assumes the pipe is leaning
against one side of the boring wall and all the water is on one side. The calculation for
1.5 inches assumes the pipe is down the center of the borehole.



The calculation was also adjusted to account for the fact that the calibration was done
to 7.2 pCi/g while the Lakeshore East cleanup criterion is 7.1 pCi/g.

The new coefficient is 5336 counts per 30 seconds per 7.1 pCi/g for 3 inches of water
and 5216 counts per 30 seconds per 7.1 pCi/g for 1.5 inches of water.

As a result of this information, no downhole logging count rates were deemed to exceed
the equivalent Lakeshore East cleanup criterion at 7.1 pCi/g.



Adjustment of Cleanup Criterion
for 3 Inches and for 1.5 Inches of Water Absorber

Overview of Adjustment

When gamma rays impact a medium, such as water, there will be absorption but there
may also be some enhancement (or buildup) due to scattering of the gamma rays as
they collide with the absorber. The result is found by multiplying the incoming level by
an absorption factor and by a buildup factor. The effect will vary depending on the
energy of the gamma ray. The total or net effect will be the sum of the individual
energy-dependent values.

The equation for this calculation is not complicated. However, the parameters that go
into the equation cannot be determined by direct calculation, but must be interpolated
from data tables. Most of the work necessary to calculate an answer for this problem
was spent interpolating from available data sets.

The result was a modified parameter corresponding to a count rate per 30 seconds for
the site cleanup criterion, 7.1 picocuries per gram (pCi/g).

Method for Calculation of Adjusted Criterion Count Rate
The fundamental equation for this calculation was taken from the Radiological Health
Handbook published by the Department of Health, Education and Welfare. However, it
can be found in academic and reference texts, as well as on the internet. Specifically,
X=X,*B*exp(-ux) Equation 1
where
X =the corrected count rate (counts per 30 seconds, ¢/30s)

X, =the uncorrected count rate (c/30s)

B = Buildup Factor (unitless)
exp = base of natural logarithms

u = Linear A'bsorption Coefficient (cm™)

x = absorber thickness (cm)



and further,
ux=ulp*x*p Equation 2

where
u/p = Mass Attenuation Coefficient (cm?g)

x = thickness of absorber (cm)
p = density of absorber (g/cm?)
Radionuclide Emission Energies, Yields and Branching Ratios

The soil was assumed to contain only thorium radionuclides, specifically the principal
gamma-ray emitters, Actinium-228, Lead-212 and Thallium-208 (see Radiological
Health Handbook for the Thorium Decay Series and the principal gamma-ray emitters).
The gamma-ray energies of these are given in Table 1.

When a radionuclide decays, it may not produce a gamma-ray with a given energy
every time. The fraction of the time that a particular gamma-ray energy is produced is
called the Yield. For example, referring to Table 1, Lead-212 (Pb-212) only produces a
238.6 kilo-electron volt (keV) gamma-ray 44.6% of the time. The Yields are found in
Publication 38 of the International Commission on Radiological Protection,
“Radionuclide Transformations, Energy and Intensity of Emissions” (ICRP 38)

Also, when a radionuclide decays, it may not produce the same decay product every
time. For example, when Bismuth-212 decays, it produces Polonium-212 64.1% of the
time and Thallium-208 35.9% of the time. These fractions, called Branching Ratios, are
also found in ICRP 38.

The two actions together produce the final emission rate of the radionuclide. Thus, in
Table 1, the product of the Gross Yield times the Branching Ratio gives the Net Yield.
The Net Yield will be used in the calculation to be described in the section titled
Adjustment for Yield.

Calculation of Mass Attenuation Coefficients

The Radiological Health Handbook contains tables with Mass Attenuation Coefficients
by gamma ray energy for a water absorber (see Table 2). The Mass Attenuation
Coefficients corresponding to reference gamma ray energies are listed in Table 1.
Figure 1 shows that they are non-linear but, over small energy variations, Mass
Attenuation Coefficients for energies between those listed (e.g., Pb-212, Ac-228,
T1-208) may be found by interpolation.



Interpolation for the Mass Attenuation Coefficients was done by two methods. As can
be seen from Figure 1, the curve of Mass Attenuation Coefficient versus energy is quite
concave so that there could not be any linear interpolation over many data points. It

was decided to try both a least squares fit over 3 points and an interpolation over two
points. The resuits were compared.

Table 3 shows a Least Squares Fit over three points surrounding the thorium energy.
The data for the Least Square Fit came from Table 2. For example, when the energy
range was selected as 150 - 300 keV, the Mass Attenuation Coefficient points were
those for 150, 200 and 300 keV. The Least Squares Fit calculation was done using the
website at www.physics.csbsju.edu/stats/QF NROW form.html.

Each Least Squares Fit was done twice, once where two points were below the thorium
gamma energy and again when two points were above the thorium gamma energy.
Results for these two calculations were averaged. For example, with the thorium
energy 238.6 keV, the Mass Attenuation Coefficients at 150, 200 and 300 keV were
used in a Least Squares Fit. Then the Mass Attenuation Coefficients at 200, 300 and
400 keV were used in another Least Square Fit. The two results were averaged.

The Mass Attenuation Coefficient was also calculated by 2 Point Interpolation.
Specifically, 238.6 keV is 38.6% of the difference between 200 and 300 keV. Thus, the
Mass Attenuation Coefficient for 238.6 keV will be at 38.6% of the difference between
0.137 and 0.119 centimeters squared per gram (cm?/g).

The results from these two methods are given in Table 4. The two methods compare
very well. The results of the 2 Point Interpolation Method were used in the rest of the
calculations because it was felt the method gave results that would correspond better to
the exact coefficient.

Calculation of Linear Absorption Coefficients

Mass Attenuation Coefficients can be used to calculate Linear Absorption Coefficients
by Equation 2. Using the two cases requested by the On-Scene Coordinator, 3 inches
of water absorber and 1.5 inches of water absorber, the coefficients were calculated
and tabulated in Table 11.

Calculation of Buildup Factors
The Linear Absorption Coefficients can be used in data from the Radiological Health

Handbook to obtain Buildup Factors corresponding to the Thorium Decay Series
gamma-ray emission energies.



Interpolation for the Buildup Factors was complicated because there are no listed
Buildup Factors for energies less than 500 keV and Linear Absorption Coefficients less
than one. These had to be interpolated.

First, when the thickness of the absorber is zero (ux = 0) the Buildup Factor must be 1.
This is apparent from Equation 1 since X must equal X, and exp (-ux) equals 1 when ux
is 0. This gives all the Buildup Factors forux = 0 as 1.

Second, when the emission energy is zero, the Buildup Factor must be interpolated.
Tables 9 and 10 provide data from the Radiological Health Handbook. Figures 6 and 7
show that linear extrapolation can be used to obtain the Buildup Factors at zero
emission energy. This can be done by creating an equation for a line using the two
lowest energies (500, 1000 keV) and extrapolating to zero energy. This gives the
Buildup Factors for zero emission energy atux = 1 and ux = 2.

Third, the Buildup Factors for the Linear Absorption Coefficient corresponding to a
particular emission energy can be found by the Least Squares method. For example,
the Linear Absorption Coefficient is 0.99100 for an Emission Energy of 238.6 keV (see
Table 11). What is needed is the corresponding Buildup Factor.

The Least Square method is found at www.physics.csbsju.edu/stats/QF NROW form.html.

By example, Least Squares was applied (see Table 12) at zero energy, Linear
Attenuation Coefficients ux = 0, 1, 2 and Buildup Factors B = 1, 3.00, 5.19, respectively,
to obtain the line equation with intercept, a = 0.968 and slope, b =2.10. Using

ux = 0.99100 in this linear equation (B = a + b * ux), the corresponding Buildup Factor is
3.05. This value should be slightly less than 3.00, as shown by the pattern from ux =0
to ux = 2. The difference is believed to be due to roundoff errors. This method was
used to obtain Buildup Factors for emission energies of 0, 500, 1000, 2000, 3000 keV.

Fourth, the Buildup Factor for the emission and Linear Attenuation Coefficient of
concern (the darkly boxed numbers on the left side of Tables 12 - 19) was obtained by
interpolation.

Again, by example, using Table 12, the Buildup Factors for emission energies of 0 and
500 keV, are 3.05 and 2.62 at a Linear Attenuation Coefficient of 0.99100. These fit a
line with intercept a = 3.05 and slope b = -0.000858 (see lower right of Table 12) and
give the Buildup Factor, B=2.84 at ux =0.99100 (B=a + b * ux).

By these four methods, all the Buildup Factors necessary to complete the calculation
were obtained. The data and calculation results are found in Tables 12 - 19 and the
resulting Buildup Factors at the thorium emission energies are boxed and tabulated in
Table 11.



Adjustment to Cleanup Criterion

When calibrations were done by STS Consultants for the downhole logging probes, the
criterion was based on 7.2 pCi/g. Since the cleanup criterion for Lakeshore East is 7.1
pCi/g, a slight adjustment had to be made by ratioing (7.1/7.2). The adjusted count rate
is 5321 counts per 30 seconds. This calcuiation can be found below Table 20.

Adjustment for Yield

Since the adjustment for count rate is energy dependent, it was necessary to find out
what fraction of the total count rate corresponded to each emission energy.

First, the fraction of each radioactive decay corresponding to a thorium gamma-ray
energy was found. For example, when lead-212 decays, a gamma-ray with an energy
of 238.6 keV is emitted 44.6% of the time. These values, called Net Yields, are
tablulated in Table 1 and repeated in Tables 20 and 21.

The total Yield is the sum of the individual Yields. Table 20 shows the total Net Yield
for the Thorium Decay Series is 1.82 emissions. Below Table 18 a calculation is made
that shows, at the cleanup criterion level of 5321 counts per 30 seconds, each emission
is 2926 counts per 30 seconds. When this number is multiplied by the Net Yields, the
count rate corresponding to the cleanup criterion is found. These are tabulated in Table
21 under Column C. As a check, the column was added and agreed exactly.

Changes in Exposure Rate Due to Absorption and Buildup

The equation listed at the beginning of this attachment can be adjusted to give the ratio
of the initial count rate to the count rate after absorption and buildup.

X1 X,=Bexp (-[u/p]*x* p) Equation 3
where

X/ X, = ratio of initial count rate to count rate after absorption and
buildup (unitless) '

B = Buildup Factor (unitless)

exp = base of natural logarithms

u/p = Mass Attenuation Coefficient (cm?)
X = thickness of absorber (cm)

p = density of absorber (g/cm®)

7



Table 20 shows the input factors for this calculation at each energy and gives the ratio
in the far right column.

Adjusted Count Rate

In Table 21 the initial count rates, by energy, are listed in Column C. When these are
mulitiplied by the ratios, X/ X, in Column D the adjusted count rate by energy is
obtained in Column E. The sum of the adjusted, energy dependent, count rates is 5336
counts per 30 seconds. This is slightly more, rather than less, than the initial count
rate. This difference is believed to be due to roundoff error in the calculations. The
final result is boxed at the end of this calculation.

Conclusions

For 3 inches of water, the adjusted count rate is 5336 counts per 30 seconds compared
to a no-water value of 5321 counts per 30 seconds. The difference is believed due to
roundoff error in the calculations. Effectively, the 3 inches of water does not
appreciably change the count rate.

For 1.5 inches of water, the adjusted count rate is 5216 counts per 30 seconds
compared to a no-water value of 5321 counts per 30 seconds. The adjusted value is
less than the no water value as would be expected. It is less, rather than greater, than
the value for 3 inches of water. However, the values are close enough that the
difference is believed to be due to roundoff error.

Effectively, the water has little to no effect on the measured count rates for downhole
gamma logging. With these new values, there are no downhole logging data that
exceed the equivalent cleanup criterion of 7.1 pCi/g.
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DATA , CALCULATIONS, AND FIGURES
FOR CASES WITH

3 INCHES OF WATER
AND
1.5 INCHES OF WATER

BETWEEN EARTH AND DETECTOR

11



(INSERT EXCEL SPREADSHEETS)
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LAKESHORE EAST, CALCULATIONS OF IMPACT ON GAMMA COUNT RATE
WITH WATER ABSORBER

CALCULATION FOR 3 INCHES---Tables 1 to 21, Figures 1 to 7
CALCULATION FOR 1.5 INCHES---Tables 22 to 42, Figures 8 to 14

Tables and Figures for 1.5 inches calculation are found below

those for the 3 inches calculation on this spreadsheet

Table 1: Thorium Gamma Emission
Energies and Yields

Radio- Emission Gross Branching Net
nulclide Energies Yield Ratio Yield
(keV) {unitless) (fraction) (unitless)

Pb-212 2386 0.446 1.000 0.446
Ac-228 338.4 0.120 1.000 0.120
TI-208 510.8 0.216 0.359 0.078
TI-208 583.1 0.858 0.359 0.308
Ti-208 860.4 0.120 0.359 0.043
Ac-228 911.1 0.290 1.000 0.290
Ac-228 968.9 0.175 1.000 0.175
TI-208 2615 0.998 0.359 0.359

From: Publication 38

international Commission on
Radiological Protection

"Radionuclide Transformations,

Energy and Intensity of

Emissions”




Table 2: Mass Attenuation Coefficients

Emission [(Mass
Energy Attenuation
Coefficient
{keV) {cm’ig)
100 0.171
150 0 151
200 0.137
300 0.119
400 0.106
500 0.0968
600 0.0896
800 0.0786
1000, 0.0707
1500 0.0575
2000 0.0494
3000 0.0397
4000 0.0340

From. Radiotogical Health Handbook

Figure 1. Mass Attenuation Coefficients versus Gamma Emission Energy
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Table 3: Least Squares Fit for Mass Attenuation Coefficient

Energy Range Least Squares Fit Emission Mean
for Least Squares Energy Mass Mass
Fit Attenuation || Attenuation
Coefficient || Coefficient
{keV) (keV) (cmZIg) {cm2/g)
a + b * =
150 - 300 0.181 + -2.086E-04 * 238.6 = 0.131 0.131
200 - 400 0.167 + -1.550E-04 * 238.6 = 0.130
200 - 400 0.167 + -1.550E-04 * 338.4 = 0.115 0.114
300 - 500 0.152 + -1.110E-04 * 338.4 = 0.114
400 - 600 0152 + -1110E-04 * 510.8 = 0.095 0.095
500 - 800 0.126 + -5.986E-05 ~ 510.8 = 0.095
400 - 600 0.138 + -8.200E-05 * 583.1 = 0.090 0.091
500 - 800 0.126 + -5986E-05 * 583.1 = 0.091
600 - 1000 0.117 + -4725E-05 * 8604 = 0.076 0.076
800 - 1500 0.101 + -2.942E-05 * 860.4 = 0.076
600 - 1000 0.117 + -4725E-05 * 9111 = 0.074 0.074
800 - 1500 0.101 + -2.942E-05 * 911.1 = 0.074
600 - 1000 0.117 + -4725E-05 * 9689 = 0.071 0.072
800 - 1500 0.101 + -2942E-05 * 9689 = 0.072
1500 - 3000 0.07391 + -1.156E-05 * 2615 = 0.044 0.044
2000 - 4000 0.06413 + -7.70E-06 * 2615 0.044




Table 4: Mass Attenuation Coefficient by 2 Point
Interpolation and Comparison to Mean
Mass Attenuation Coefficient by
Least Squares Fit
Energy ||Mass Attenuation jMean Mass
Coefficient--- Attenuation
By 2 Point Coefficient---By
Interpolation Least Squares Fit
(keV) (cm2@) (cmZIJgﬂ
200 0.137
238.6 0.13OI 0.131
300 0.119
300 0.119
338.4 0.114I 0.114
400 0.106
560 0.0968
510.8 0.0960' 0.0954
600 0.0896
500 0.0968
583.1 0.0908| 0.0906
600 0.0896
800 0.0786
860.4 0.0762I 0.0760
1000 0.0707
800 0.0786
911.1 0.0742' 0.0741
1000 0.0707
800 0.0786
968.9 0.0719 0.0719
1000 0.0707
2000 0.0494
. 2615 0.0434I 0.0438

3000

0.0397




Table 5: Linear Absorption
Coefficient and
Buildup Factor
For 500 keV
Emission Linear Buildup
Energy || Absorption Factor
Coefficient
ux B
(keV) {unitless) || (unitiess
500 1 2.63
2 429
4 905
7 200
10 359
Table 6: Linear Absorption
Coefficient and
Buildup Factor
For 1000 keV
Emission Linear Buildup
Energy || Absorption Factor
Coefficient
ux B
(keV) (unitless) ft (unitiess
1000 1 226
2 3.39
4 627
7 15
10 18.0
Table 7: Linear Absorption
Coefficient and
Buildup Factor
For 2000 keV
Emission Linear Buiidup
Energy || Absorption Factor
Coefficient
ux 8
(keV) | (unitless) [ (unitless
2000 1 1.84
2 263
4 428
7 696
10 987
Table 8: Linear Absorption
Coefficient and
Buildup Factor
For 3000 keV
Emission Linear Buildup
Energy || Absorption Factor
Coefficient
ux B
(keV) (unitless) | (unitless)
3000 1 169
2 231
4 357
7 551
10 7 48

Figure 2: Linear Absorption Coefficient versus
Buildup Factor for 500 keV
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Table 9: EBuildup Factor by

Energy, ux =1
Emission|| Buildup

Energy [|[Factor for]
ux =1

(keV) [[{unitless)
500 2.63
1000 2.26
2000 1.84
3000 1.69

Figure 6:

N

Buildup Factor, B
(unitless)
o Y

Buildup Facts by Energy for ux =1

extrapolated to E = 0 keV using E = 500, 1000 keV

a+

3.00

Table 10: Buildup Factor by

bi‘

-0.00074

Energy, ux =2
Emission|| Buildup
Energy [[Factor for
ux =2
(keV) | (unitless)
500 4.29
1000 3.39
2000 2.63
3000 2.31

E

B

3.00

Figure 7:

Buitdup Factor, B
(unitless)
O 2N W H O,

Emission Energy (keV)

extrapolated to E = 0 keV using E = 500, 1000 keV

a+

5.19

b* E

-0.0018

B

5.19
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Table 11:

Interpolated Plane
Monodirectional Source
Buildup Factor

By Leas) Squares

By 2 ponts

By Least Squares

By 2 ponts

By Least Squares
By Least Squares

By 2 ponis

Mean Mean
E n i
Energy Energy Energy Plane
Mass Lmear Source
Absorption § Absorption Buildup
Coefficient | Coefficiert Factor
{u/p) fux) (b} ue=up xTp
(MeV) (crnZIaL (unitless) {unitless) where
L] 3 nches= 762 om
2386 0130 0 99100 284 p= 1 giem3 = 1 g:cmd
33z4 0114 086874 254
5108 00960 073169 219
583 1 00908 069202 208
8604 00762 058075 178
9111 00742 056549 174
9689 00719 054809 169
2615 0 0424 0 33097 125
Buridup Faclor Interpolations
Table 12: Buildup Factor imerpolations jor 218 6 keV
[ 0 99100 1 2 a+ b _ux =
[} 1 3. 300 519 0968 210 099100 = 305
2386 1 [ 284
500 1 2 82 263 429 0995 184 099100 = 282
305 -0000858 2386 = 2 84
———
Table 13: Buildup Factor imarpolations for 338 4 keV
0 0 Al 2 2 b uz
e ———
0 1 . 300 519 0968 210 086874 279
3384 1 I I
500 1 . 263 429 0995 164 0.86874 = 242
279 -0 000745 3384 = 254
Table 14: Buitdup Factor Interpolations for 510.8 keV
0 073169 1 2 a-s b* us
500 1 263 429 0995 164 073169 = 219
S10.8 1 I I
1000 1 . 2 26 339 102 120 072169 = 190
249 -0 000594 5108 = 219
Table 15: Buildup Factor intarpolations for 583.1 keV
O 0 83202 \ 2 2 b * Uz =
—
500 1 13 263 429 0995 164 069202 = 213
5831 1 I .08 I
1000 1 .85 2 26 339 102 120 ©69202 = 185
241 -0 000559 5831 = 2 08
Table 16: Buildup Factor Interpolations {or 860.4 keV
[+] 058075 1 2 a- b us =
500 1 19§ 263 429 0895 164 058075 = 195
860.4 1
1000 1 225 319 102 120 058075 = 172
218 -0 00046 860 4 = 178
Table 17: Buildup Factor Interpolations for 911 1 kev
] 0 56549 1 2_ 3 b* ux =
500 1 1.92 263 429 0995 164 058549 = 162
9111 1
1000 1 225 339 102 120 056549 = 170
215 -0 000448 9111t = 174
Table 18: Buildup Factor nterpolations for 963.9 keV
0 0 54809 1 2 FRd b uzx =
e
500 1 1. 261 429 0995 164 054809 = 189
968.9 1 |
1000 1 1 226 319 102 120 054809 = 168
211 -0 000432 9689 = 169
Table 19: Buildup Factor Interpolations for 2615 keV
0 033097 1 2 3 N (23 =
—
2000 1 1.28 184 263 101 0815 0233097 = 128
2815 1
3000 1 1.23 1 54 231 101 0655 033097 = 123
139 -0 000053 2615 = 125

By Leas! Squares
By Leasti Squares

By 2 ponts

By Least Squares
By Least Squares

By 2 pamts.

By Leas! Squares
By Leas! Squares

By 2 points

By Least Squares
By Least Squares

By 2 ponts.

By Least Squares
By Leasl Squares

By 2 points



Table 20: Ratio of Adjusted to Original Count Rate

Emission ] Interpolated| Emission [|[Thickness| Density Net Ratio,
Energies Plane Energy of of Yield ] Absorbed
Source Mass Water Water Exposure
Buildup Absorption || Absorber Rate
Factor Coefficient
(o) (u/p) {x) (p)
(keV) {unitless) (MeV) {cm) (glcm3) (unitiess){ (unitless)
238.6 2.84 0.130 7.62 1 0.446 1.06
338.4 2.54 0.114 7.62 1 0.120 1.07
510.8 2.19 0.0960 7.62 1 0.078 1.05
583.1 2.08 0.0908 7.62 1 0.308 1.04
860.4 1.78 0.0762 7.62 1 0.043 1.00
911.1 1.74 0.0742 7.62 1 0.290 0.99
968.9 1.69 0.0719 7.62 1 0.175 0.98
2615 1.25 0.0434 7.62 1 0.359 0.90
1.82
Total counts at 7.2 pCi/g 5396 counts / 30 seconds
Total counts at 7.1 pCi/g 5321

5321

/

1.82

2926

Ratio = X/ Xo = B exp(-{u/p] * x * p)

counts / 30 seconds



Table 21: Adjusted Count Rate for Cleanup Criterion

A B C D E F
Emission Net Emission Rate Ratio, Adjusted Ratio,
Energy Yield by Energy Absorbed | Emission Rate Original
Exposure by Energy Emission Rate
Rate to Adjusted
Emission Rate
2926 ColumnC* Column E/
* Net Yield Table 20 Column D Column C
{keV) [[{unitiess)|| (counts/30 sec) || (unitless) || (counts/30 sec) {unitiess)
238.6 0.446 1305 1.06 1378 1.056
3384 0.120 351 1.07 374 1.066
510.8 0.078 227 1.05 239 1.053
583.1 0.308 902 1.04 941 1.043
860.4 0.043 126 1.00 126 0.997
9111 0.290 849 0.99 838 0.988
968.9 0.175 512 0.98 501 0.978
2615 0.359 1049 _0.90 940 0.896
Total 5321 Total 5336 100.3%

{Count rate equivalent to 7.1 pCi/g

5336 counts per 30 seconds

J




LAKESHORE EAST, CALCULATION OF IMPACT ON GAMMA COUNT RATE
WITH 1.5 INCHES OF WATER ABSORBER

Table 22: Thorium Gamma Emission
Energies and Yields

Radio- Emission Gross Branching Net
nulclide Energies Yield Ratio Yield
(keV) (unitless) (fraction) (unitless)

Pb-212 238.6 0.446 1.000 0.446
Ac-228 3384 0.120 1.000 0.120
Ti-208 510.8 0.216 0.359 0.078
TI-208 583.1 0.858 0.359 0.308
TI-208 860.4 0.120 0.359 0.043
Ac-228 911.1 0.290 1.000 0.290
Ac-228 968.9 0.175 1.000 0.175
T)-208 2615 0.998 0.359 0.359

From: Publication 38

Internationat Commission on
Radiological Protection

"Radionuclide Transformations,

Energy and intensity of

Emissions”




Table 23: Mass Attenuation Coefficients

Emission Mass
Energy Attenuation
Coefficient
(keV) (cm®/g)
100 g 171t
150 0.151
200 0137
300 0119
400 0.106
500 0.0968
600 0.0896
800 0.0786
1000 00707
1500 0.0575
2000 0.0494
3000, 0.0397
4000 0.0340,

From: Radiological Health Handbook

Figure 8: Mass Attenuation Coefficients versus Gamma Emission Energy
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Table 24: Least Squares Fit for Mass Attenuation Coefficient

Energy Range Least Squares Fit Emission Mean
for Least Squares Energy Mass Mass
Fit Attenuation || Attenuation
Coefficient || Coefficient
{keV) (keV) (cm2/g) (cm2/g)
a + b * =
150 300 0.181 -2.086E-04 * 238.6 = 0.131 0.131
200 400 0.167 -1.550E-04 * 238.6 = 0.130
200 400 0.167 + -1.550E-04 * 3384 = 0.115 0.114
300 500 0.152 + -1.110E-04 * 338.4 = 0.114
400 600 0.152 + -1.110E-04 * 510.8 = 0.095 0.095
500 800 0.126 + -5986E-05 * 510.8 = 0.095
400 600 0.138 -8.200E-05 * 583.1 = 0.090 0.091
500 800 0.126 + -5.986E-05 * 583.1 = 0.091
600 1000 0.117 -4 725E-05 * 860.4 = 0.076 0.076
800 1500 0.101 -2.942E-05 * 860.4 = 0.076
600 1000 0.117 -4 725E-05 * 911.1 = 0.074 0.074
800 1500 0101 + -2.942E-05 * 911.1 = 0.074
600 1000 0.117 + -4725E-05 * 968.9 = 0.071 0.072
800 1500 0.101 + -2942E-05 * 968.9 = 0.072
1500 3000 0.073%1 + -1.156E-05 * 2615 = 0.044 0.044
2000 - 4000 0.06413 + -7.70E-06 2615 0.044




Table 25: Mass Attenuation Coefficient by 2 Point
Interpolation and Comparison to Mean
Mass Attenuation Coefficient by
Least Squares Fit
Energy [[Mass Attenuation jMean Mass
Coefficient--- Attenuation
By 2 Point Coefficient---By
Interpolation Least Squares Fit
(keV) (cm2jlg) (cm2/g)
200 0.137
238.6 0.130' 0.131
300 0.119
300 0.119
3384 | 0.114I 0.114
400 0.106
300 | 0.0968
510.8 0.0960' 0.0954
600 0.0896
500 0.0968
583.1 0.0908| 0.0906
600 0.0896
800 0.0786
860.4 0.0762' 0.0760
1000 0.0707
800 0.0786
911 | 0.0742| 0.0741
1000 0.0707
800 0.0786
968.9 0.071 9' 0.0719
1000 0.0707
2000 0.0494
2615 0.0434| 0.0438
3000 0.0397




Table 26: Linear Absorption

Coefficient and

Buildup Factor

For 500 keV
Emission ux B
Energy
{keV)
500 1 263
2 429
4 9.05
7 200
10 359

Table 27: Linear Absorption

Coefficient and

Buildup Factor
For 1000 keV

Emission ux 8
Energy

{keV)

1000 1 226
2 339
4 627
7 115
10 18 0

Table 28: Linear Absorption

Coefficient and
Buildup Factor

For 2000 keV
Emission ux B
Energy

(keV)

2000 1 1.84
2 263
4 4.28
7 6.96
10 9.87

Table 29: Linear Absorption

Coefficient and
Buildup Factor
For 3000 keV

Emission ux B

Energy
(keV)

3000 1 1.69

2 2.3

4 357

7 551

10 7 48

Figure 9: Linear Absorption Coefficient versus

Buildup Factor for 500 keV

ux

Figure 10: Linear Absorption Coefficient versus

20

15

Buildup Factor for 1000 keV

Figure 11: Linear Absorption Coefficient versus

Buildup Factor for 2000 keV

ux

Figure 12: Linear Absorption Coetficient versus

Buildup Factor for 3000 keV
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Table 30: Buildup Factor by Energy, ux =1

Energy Buildup Figure 13: Buildup Facts by Energy for ux =1
(keV) Factor for
ux =1
] 3
¥ 25 *
500 2.63 S — .
1000 2.26 g9 2 . .
w o 15
2000 1.84 o =
3000 1.69 33 !
= 0.5
3
0 0
0 1000 2000 3000 4000
Emission Energy (keV)
extrapolated to E = 0 keV using E = 500, 1000 keV
a+ b* E= B
3.00 -0.00074 0 3.00
Table 31: Buildup Factor by Energy, ux =2
Energy Buildup Figure 14: Buildup Facts by Energy for ux =2
(keV) Factor for S
ux =2
o 5 ~
500 4.29 § 4 ®
1000 3.39 S % 3 .
w 2 *
2000 263 a<s 2 *
c
3000 2.31 33 4
@ O
0 1000 2000 3000 4000

Emission Energy (keV)

extrapolated to E = 0 keV using E = 500, 1000 keV
a+ b* E= B

5.19 -0.0018 0 5.19



181 By Least Squares

191 By 2 ponts

171 By Least Squar

176 By 2 points

By Least Squares

146 By Least Squares

159 By 2 ponts

156 ]By Least Squares
144 By Least Squares

154 By 2 ponts.

147 ‘By Least Squares

137 By Least Squares

140 By 2 pomts

146 By Least Squares
136 Sy Least Squares

138 By2ponts

144 By Leas! Squares

135 By Least Squaces

135 JBy 2 ports

By Least Squares

Table 32 interpolated Plane
Monodirectional Source
Buitdup Factor
Mean Mean
. Ermicc: polated
Energy Energy Energy Plane
Mass Linear Source
Absorption | Absorption Buildup
Coafficent | Cosfficient Factor
{wpl {ux) (b) ux = U p
(MaV} [em2ig) {unitiess) junitiess; where -
x= 15 " nches= 381 cm
2386 0130 0 49550 191 o= 1 gcmd = 1 g:emd
3384 0114 043437 176
5108 00960 036585 159
583 1 00908 0 34601 154
860 4 00762 029038 140
9111 00742 028275 138
968 9 00719 027405 135
2615 0 0434 0 16549 113
Buildup Factor Interpolations -
Table 13: Buildup Factor Interpolations for 238 & key
[ Q 49550 1 2 a <+ b ux = —
0 1 300 519 0968 21 049550 = 201
2388 1 r 2|
500 ! 263 429 0995 164 0 49550 =
201 -0 000402 2386 =
Table 34: Buildup Factor interpotations for 338.4 keV
0 043437 1 2 3 b ux =
[} 1 ] 300 519 0968 21 043437 = 188
3384 1 I 76 B
500 1 71 263 429 0995 164 043437 =
188 -0 000346 3384 =
Table 35: Buildup Factor interpolations for 510.8 keV
0 0 36585 1 2 3 b
R
500 1 K 263 429 0995 164 159
5108 t I l
1000 1 K 226 339 102 120 036585 =
173 -0 000272 5108 =
Tabie 38: Buildup Faclor Interpeiations for 583.1 heV o
0 0 34601 i 2 R b ux
500 1 .56 263 429 099 164 0 34601 =
583.4 1 [ 54 ]
1000 1 .44 226 339 102 120 0 34601 =
169 -0 000254 583 1 =
Table 37: Buildup Factor Interpolations for 860.4 keV
0 0 29038 1 2 3+ < ur = |
500 1 47 263 429 0995 ' B4 029038 =
860.4 1 I .40 I
1000 1 .37 226 333 102 120 029038 =
t 57 -0 000206 B6O 4 =
Table 38: Bulidup Factor tntsrpolations for 911 1 keV o
0 0 28275 1 2 3> D" ux =
500 1 1.4 263 129 0995 164 028275 =
[ I3R! 1 | TN |
1000 1 1.34 226 339 102 120 028275 =
1565 -0 ONN199 g1t =
Table 39: Buildup Factor mterpolations for $68.9 keV
0 0 27405 1 2 a - oy yx =
500 1 1.44 261 429 0995 164 027405 =
968.9 1
1000 1 1.35 226 3135 102 120 027405 =
154 -0000191 9689 =
Table 40: Buildup Fzctor nlerpolalions for 2615 keV
0 0 16545 1 2 LI b U
2000 1 1.14 184 263 100 0815 016549 =
2615 1
3000 1 112 1 62 2 101 0655 016549 = 1iz
120 -0 000026 2615 = 113

i |
114 —IBy Least Squares

By 2 ponts




Table 41: Ratio of Adjusted to Original Count Rate

Emission | Interpolated| Emission JiThickness| Density Net Ratio,
Energies Plane Energy of of Yield ] Absorbed
Source Mass Water Water Exposure
Buildup Absorption || Absorber Rate
Factor Coefficient
(b) {u/p) (x) (p)
{keV) {unitless) (MeV) (cm) (g/cmB) (unitless)] (unitless) JRatio = X / Xo = B exp(-{u/p] * x * p)
238.6 1.91 0.130 3.81 1 0.446 1.17
338.4 1.76 0.114 3.81 1 0.120 1.14
510.8 1.59 0.0960 3.81 1 0.078 1.10
583.1 1.54 0.0908 3.81 1 0.308 1.09
860.4 1.40 0.0762 3.81 1 0.043 1.05
911.1 1.38 0.0742 3.81 1 0.290 1.04
968.9 1.35 0.0719 3.81 1 0.175 1.03
26815 1.13 0.0434 3.81 1 0.359 0.96
1.82

Total counts at 7.2 pCilg
Total counts at 7.1 pCi/g

5321

/

5396 counts / 30 seconds

5321

1.82

2926

counts / 30 seconds



Table 42: Adjusted Count Rate for Cleanup Criterion

A B C D E F
Emission Net Emission Rate Ratio, Adjusted Ratio,
Energy Yield by Energy Absorbed || Emission Rate Original
Exposure by Energy Emission Rate
Rate to Adjusted
Emission Rate
2926 ColumnC ™ Column E/
* Yield Table 20 Column D Column C
(keV) |l{unitiess)|| (counts/30 sec) || (unitless) || {(counts/30 sec) (unitless)
238.6 0.446 1305 1.17 1521 1.165
3384 0.120 351 1.14 401 1.142
510.8 0.078 227 1.10 251 1.104
583.1 0.308 902 1.09 984 1.090
860.4 0.043 126 1.05 132 1.045
9111 0.290 849 1.04 881 1.038
968.9 0.175 512 1.03 527 1.030
2615 0.359 1049 0.96 1004 0.956
Total 5321 Total 5699 107.1%

{Count rate equivalent to 7.1 pCi/g_

5699 counts per 30 seconds

1




STS Consultants, Ltd. voice B847-279-2500
E Fl 750 Corporate Woods Parkway fax  847-279-2510
+? STS CONSULTANTS Vernon Hills, lllinois 60061-3153  web  www.stsconsultants.com
January 10, 2003

Ms. Verneta Simon, On-Scene Coordinator
Mr. Fred Micke, On-Scene Coordinator

US Environmental Protection Agency
Region 5

77 W. Jackson Blvd., SE-5J

Chicago, lllinois 60604

RE: Investigation of Radiological Impacts Below Groundwater, Lakeshore East Site, 221 N. Columbus
Drive, Chicago, Illinois - STS Project No. 1-32193-XC

Dear Ms. Simon and Mr. Micke:

This letter and the attached information are in response to your correspondence dated January 7, 2003
regarding the above-referenced project. We have reviewed the memorandum dated January 6, 2003
from Mr. Larry Jensen provided with your letter and have the following comments and recommended
revisions.

The item of most significance appears to be the revision in the gamma count threshold to be used as
indicative of an exceedance of the cleanup threshold. The background in developing the adjustment
factors and the calculations provided by Mr. Jensen were extremely useful. We have used the interpreted
factors and spreadsheets developed by Mr. Jensen.

One revision to the calculation is in the “thickness of water absorber” factor “x". In our correspondence to
you dated November 6, 2002 presenting the topic of this material below groundwater, we described the
down-hole gamma measurements as having been taken inside a 3-inch casing that was placed inside a
6-inch diameter boring. This provides a 1.5-inch annular space between the casing and the wall of the
bore hole. We note that in the calculation performed by Mr. Jensen, he used a 3-inch thickness of water
absorber factor. We have recalculated the equation throughout to change the factor "x” to 1.5 inches
(3.81 cm).

Additionally, review of the equations and calculations noted an input error on Tables 10 through 17,
where a factor was entered as “0” and should have been “1". When this correction was made, the
adjusted count equivalent to 7.1 pCi/g was found to be 5,054 counts per 30 seconds.

We note in Mr. Jensen’s memorandum that he was directed to make “worst case™ assumptions. This may
have been interpreted to assume the casing was pressed against one side of the bore hole resulting in
there being 3 inches of annular space and water on the other side. However, this assumption would also
require that the radioactive material be solely limited to the portion of the borehole wall opposite the
casing, requiring any detected gamma radiation to pass through the intervening 3 inches of water, with no
radiation coming from the wall against which the casing was in contact. While this may be a worst case, it
does not appear to be reasonable.

We also request that the cleanup threshold used at the site be agreed to as follows. The total radium
value that is the cleanup threshold is background (2.1 pCi/g) plus 5 pCi/g. Anything over this, i.e., 7.2
pCi/g, is an exceedance of the threshold. Our calibration is meant to determine the readings in gamma
counts that represent 7.2 pCi/g. Therefore, our value of 5,396 counts per 30 seconds is a valid threshold
for determining the presence of material equal to or exceeding the 7.2 pCi/g total radium criterion. The
adjustment for this factor is rather small, (7.2/7.1 = 1.014) and raises the threshold to 5,126 counts per 30
seconds.

100:-LH 717.02)




U.S. Environmental Protection Agency
STS Project No. 1-32193-XC

January 10, 2003

Page 2

in considering these two adjustments to the down-hole gamma survey, we represent that the adjusted
cleanup threshold considering the presence of water in the annular space around the steel casing used in
the down-hole survey is 5,126 counts per 30 seconds. With this adjusted threshold, none of the down-
hole gamma readings are in excess of the threshold.

We request your written concurrence with this information, and that no further exploration or remediation
is required at this location.

Please contact us with any questions you may have regarding the attached information.
Regards,

STS CONSULTANTS, LTS.

///
Richard G. Berggreen C _{;

Principal Geologist

cc: Mary Fulghum, USEPA
David Carlin, Kara Hughes, |.akeshore East Development, LLC

Attachment: Revised Attachments from Mr. Larry Jensen Memorandum dated January 6, 2003

C\WINNT\Profiles\berggreen\Persanalllse response letter.doc



Table 1: Thorium Gamma Emission Table 2: Mass Attenuation Coefficients
Energies and Yields

Emission Mass
[Radio- Emission Energy Attenuation
nulclide Energies Yield Coefficient
(keV) (unitless) (keV) (cm?/g)

Pb-212 238.6 0.446 100 0.171
Ac-228 3384 0.120 150 0.151
TI-208 510.8 0.216 200 0.137
TI-208 583.1 0.858 300 0.119
TI-208 860.4 0.120 400 0.106
Ac-228 911.1 0.290 500 0.0968
Ac-228 968.9 0.175 600 0.0896
TI-208 2615 0.998 800 0.0786
1000 0.0707
From: Publication 38 1500 0.0575
International Commission on 2000 0.0494
Radiological Protection 3000 0.0397
"Radionuclide Transformations, 4000 0.0340

Energy and Intensity of
Emissions"” From: Radiological Health Handbook



Figure 1:

Mass Attenuation Coefficients versus Gamma Emission Energy
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Table 3: Least Squares Fit for Mass Attenuation Coefficient

WEnergy Range Least Squares Fit Emission Mean
for Least Squares Energy Mass Mass
Fit Attenuation || Attenuation
Coefficient | Coefficient
(keV) (keV) (cm2/g) (cmZIgz
a + b * =
150 - 300 0.181 + -2.086E-04 * 2386 = 0.131 0.131
200 - 400 0.167 + -1.550E-04 * 2386 = 0.130
200 - 400 0.167 -1.550E-04 * 3384 = 0.115 0.114
300 - 500 0.152 + -1.110E-04 * 3384 0.114
400 - 600 0.152 + -1.110E-04 * 510.8 = 0.095 0.095
500 - 800 0126 + -5986E-05 * 510.8 = 0.095
400 - 600 0.138 + -8.200E-05 * 5831 = 0.090 0.091
500 - 800 0.126 + -5.986E-05 *  583.1 = 0.091
600 - 1000 0.117 -4.725E-05 * 8604 = 0.076 0.076
800 - 1500 0.101 -2.942E-05 * 860.4 = 0.076
600 - 1000 0.117 + -4725E-05 * 9111 = 0.074 0.074
800 - 1500 0.101 -2.942E-05 * 9111 = 0.074
600 - 1000 0.117 -4.725E-05 *  968.9 = 0.071 0.072
800 - 1500 0.101 + -2942E-05 * 968.9 = 0.072
1500 - 3000 0.07391 + -1.156E-05 * 2615 = 0.044 0.044
2000 - 4000 0.06413 + -7.70E-06 * 2615 0.044




Table 4: Mass Attenuation Coefficient by 2 Point
Interpolation and Comparison to Mean
Mass Attenuation Coefficient by
Least Squares Fit
Energy |[[Mass Attenuation jMean Mass
Coefficient--- Attenuation
By 2 Point Coefficient---By
Interpolation Least Squares Fit
(keV) (cmZIci;) (cm2lg)
200 0.137
238.6 0.130| 0.131
300 0.119
300 0.119
338.4 0.1 14I 0.114
400 0.106
500 0.0968
510.8 0.0960' 0.0954
600 0.0896
500 0.0968
583.1 0.0908I 0.0906
600 0.0896
800 0.0786
860.4 0.0762| 0.0760
1000 0.0707
800 0.0786
911.1 0.0742I 0.0741
1000 0.0707
800 0.0786
968.9 0.071 9I 0.0719
1000 0.0707
2000 | 0.0494
2615 0.0434I 0.0438

3000

0.0397




Figure 2: Linear Absorption Coefficient versus

Buildup Factor for 500 keV

40

35 , — —e
30 = -

25
20

15

10 +—— —e

ux

12

Figure 3: Linear Absorption Coefficient versus

Buildup Factor for 1000 keV

Table 5: Linear Absorption
Coefficient and
Buildup Factor
For 500 keV
Emission ux B
Energy
(keV)
500 1 2.63
2 429
4 9.05
7 20.0
10 35.9
Table 6: Linear Absorption
Coefficient and
Buildup Factor
For 1000 keV
Emission ux B
Energy
(keV)
1000 1 2.26
2 3.39
4 6.27
7 11.5
10 18.0

20

15

12




Table 7: Linear Absorption Figure 4: Linear Absorption Coefficient versus
Coefficient and Buildup Factor for 2000 keV
Buildup Factor
For 2000 keV
Emission ux B
Energy 12 —
10 = — -+
{keV) Z w. ‘. -
2000 1 1.84 4 &
2 2.63 g *
4 428
7 6.96 0 ' '
10 987 0 2 4 6 8 10 12
ux
Table 8: Linear Absorption Figure 5: Linear Absorption Coefficient versus
Coefficient and Buildup Factor for 3000 keV
Buildup Factor
For 3000 keV
Emission ux B
Energy 8
7
6
4 +—=—
3000 1 1.69 R
2 2.31 2 .
4 3.57 1 ~
7 5.51 0 . ™
10 7.48 0 2 4 6 8 10 12




Table 9: Interpolated Plane
Monodirectional Source
Buildup Factor
Mean Mean
Emission|| Emission Emission [ Interpolated
Energy -Energy Energy Plane
Mass Linear Source
Absorption || Absorption Buildup
Coefficient | Coefficient Factor
(u/p) (ux) (b) fjux=up*x*p
(MeV) (cmZIQL (unitless) (unitless) where
238.6 0.130 0.49550 0.86
338.4 0.114 0.43437 1.16
510.8 0.0960 0.36585 1.59
583.1 0.0908 0.34601 1.54
860.4 0.0762 0.29038 1.40
911.1 0.0742 0.28275 1.38
968.9 0.0719 0.27405 1.35
2615 0.0434 0.16549 1.13

Buildup Factor Interpolations

x = 3inches =
p=1g/ecm3=

7.62 cm
1g/cm3



Buildup Factor Interpolations

Table 10: Buildup Factor Interpolations for 238.6 keV

0 0.49550 1 2 a+ b* ux |
0 0 0 0.00 0
238.6 1
500 1 1.81 2.63 4.29 0.995 1.64 0.49550 1.81
0 0.003615 238.6 0.86
Table 11: Buildup Factor Interpolations for 338.4 keV
0 0.43437 1 2 a+ b* ux |
0 0 0.00 0 0
500 1 1.71 2.63 4.29 0.995 1.64 0.43437 1.71
0 0.003415 338.4 1.16
Table 12: Buildup Factor Interpolations for 510.8 keV
0 0.36585 1 2 a+ b* ux |
500 1 1.59 2.63 4.29 0.995 1.64 0.36585 = 1.59
1000 1 1.46 2.26 3.39 1.02 1.20 0.36585 = 1.46
1.7309583 -0.000272 510.8 = 1.59

By Least Squares

By 2 points

By Least Squares

By 2 points

By Least Squares
By Least Squares

By 2 points




Table 13: Buildup Factor Interpolations for 583.1 keV

500
583.1
1000

500
860.4
1000

500
911.1
1000

0 0.34601 1 2 a+ b* ux
1 1.56 2.63 429 0.995 1.64 0.34601 1.56 By Least Squares
1 1.44 2.26 3.39 1.02 1.20 0.34601 1.44 By Least Squares
1.689705 -0.000254 583.1 1.54 By 2 points
Table 14: Buiidup Factor Interpolations for 860.4 keV
0 0.29038 1 2 a+ b* ux |
1 1.47 2.63 4.29 0.995 1.64 0.29038 1.47 By Least Squares
1 1.37 2.26 3.39 1.02 1.20 0.29038 1.37 By Least Squares
1.5739823 -0.000206 860.4 1.40 By 2 points
Table 15: Buildup Factor Interpolations for 911.1 keV
0 0.28275 1 2 a+ b* ux |
1 1.46 2.63 4.29 0.995 1.64 0.28275 1.46 By Least Squares
1 1.36 2.26 3.39 1.02 1.20 0.28275 1.36 By Least Squares
1.5581117 -0.000199  911.1 1.38 By 2 points




Table 16: Buildup Factor Interpolations for 968.9 keV

0 0.27405 1 2 a+ b* ux = |
500 1 1.44 2.63 4.29 0.995 1.64 0.27405 = 1.44 By Least Squares
1000 1 1.35 2.26 3.39 1.02 1.20 0.27405 = 1.35 By Least Squares
1.5400186 -0.000191 968.9 = 1.35 By 2 points

Table 17: Buildup Factor Interpolations for 2615 keV

0 0.16549 1 2 a+ b* ux = |
2000 1 1.14 1.84 2.63 1.01 0.815 0.16549 = 1.14 By Least Squares
2615 1
3000 1 1.12 1.69 2.31 1.01 0.655 0.16549 = 1.12 By Least Squares
1.197826 -0.000026 2615 = 1.13 By 2 points




Table 18: Ratio of Adjusted to Original Count Rate

jRatio = X / Xo =B exp(-fu/p] * x * p)

Emission | Interpolated|| Emission [[Thicknessjj Density Yield Ratio,
Energies Plane Energy of of Absorbed
Source Mass Water Water Exposure
Buildup Absorption || Absorber Rate
Factor Coefficient
(b) (ulp) (x) (p)
(keV) (unitless) (MeV) (cm) (glcmS) (unitiess)] (unitless)
238.6 0.86 0.130 3.81 1 0.446 0.53
338.4 1.16 0.114 3.81 1 0.120 0.75
510.8 1.59 0.0960 3.81 1 0.216 1.10
583.1 1.54 0.0908 3.81 1 0.858 1.09
860.4 1.40 0.0762 3.81 1 0.120 1.05
911.1 1.38 0.0742 3.81 1 0.290 1.04
968.9 1.35 0.0719 3.81 1 0.175 1.03
2615 1.13 0.0434 3.81 1 0.998 0.96
3.22 7.54

Total counts at 7.2 pCi/g
Total counts at 7.1 pCi/g

5321/3.22

1652

5396 counts / 30 seconds

5321




Table 19: Adjusted Count Rate for Cleanup Criterion

A B C D E F
Emission |[Yield 1652 * Yield ﬂRatio, |Column C *|[Column E /
Energy Absorbed||Column D ||Column C

Exposure

Rate
(keV) [[(unitless)]| (unitless) |{unitless)|i (unitless)
238.6 0.446 737 0.53 387
3384 0.120 198 0.75 148
510.8 0.216 357 1.10 394
583.1 0.858 1417 1.09 1546
860.4 0.120 198 1.05 207
911.1 0.290 479 1.04 497
968.9 0.175 289 1.03 298
2615 0.998 1649 0.96 1577

Total 5324 Total 5054 95%

ICount rate equivalent to 7.1 pCi/g

5054 counts per 30 seconds




Table 18: Ratio of Adjusted to Original Count Rate (ux =1 at x=0, and x = 3 inch)

Emission | Interpolated{| Emission |Thickness| Density Yield Ratio,
Energies Plane Energy of of Absorbed
Source Mass Water Water Exposure
Buildup Absorption || Absorber Rate
Factor Coefficient
(b) (u/p) (x) (p)
(keV) (unitless) (MeV) {cm) (9/cm3) (unitless){ (unitless)
238.6 1.25 0.130 7.62 1 0.446 0.46
338.4 1.64 0.114 7.62 1 0.120 0.69
510.8 219 0.0960 7.62 1 0.216 1.05
583.1 2.08 0.0908 7.62 1 0.858 1.04
860.4 1.78 0.0762 7.62 1 0.120 1.00
911.1 1.74 0.0742 7.62 1 0.290 0.99
968.9 1.69 0.0719 7.62 1 0.175 0.98
2615 1.25 0.0434 7.62 1 0.998 0.90
3.22 7.10

Total counts at 7.2 pCi/g
Total counts at 7.1 pCi/g

532173.22

1652

5396 counts / 30 seconds

5321

Ratio = X / Xo = B exp(-[u/p] * x * p)




Table 19: Adjusted Count Rate for Cleanup Criterion (ux=1 at x=0, and x = 3 inch)

A B C D E F
Emission [[Yield 1652 * Yield [[Ratio, Column C *|[Column E /
Energy Absorbed|[Column D [[Column C

Exposure
Rate

(keV) | (unitless)|| (unitless) | (unitiess)|| (unitless)

238.6 0.446 737 0.46 342
338.4 0.120 198 0.69 136
510.8 0.216 357 1.056 376
583.1 0.858 1417 1.04 1478
860.4 0.120 198 1.00 198
911.1 0.290 479 0.99 473
968.9 0.175 289 0.98 283
2615 0.998 1649 0.90 1477
Total 5324 Total 4762 89%

[Count rate equivalent to 7.1 pCi/{ = 4762 counts per 30 seconds
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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] REGIONS5
M‘ ¢ 77 WEST JACKSON BOULEVARD
3 & CHICAGO, IL 60604-3590
‘p"'t Pno“'—(}
REPLY TO THE ATTENTION OF
BN 0T T oo

VIA FACSIMILE (847) 279-2510 AND U.S. MAIL

Mr. Richard Berggreen
STS Consultants, Ltd.
750 Corporate Woods Parkway
Vernon Hills, Illinois 60061

RE: Lakeshore East Borehole Calculation Adjustment for Water
Dear Mr. Rerggreen:

Enclosed is a copy of a memorandum that details the calculations
to adjust for water surrounding the borehole casings for the
sampling work performed on October 29, 2002. These calculations
show there were nine data points that exceeded the modified
cleanup criterion. According to the development plans that have
been presented to U.S. EPA, this portion of the property will be
a public park owned by the City of Chicago. Therefore, your
options are as follows:

1. Excavate the contaminated material;
2. Leave the contaminated material in place and implement

institutional controls with the City of Chicago to prevent
uncontrolled exposure and dispersion.

Recycled/Recyclable - Printed with Vegetable Ol Based inks on 50% Recycled Paper (20% Postconsumer)
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If vou would like to discuss this matteyr further, please contact
me at 886-3601 or Mary Fulghum, Associate Regional Counsel,
(312)

(312)
at 886-4683.

Sincerely,
3 -
/,i:(/bLj)y DI

Verneta Simon
On-Scene Coordinator

Enclosure
Naren Prasad, Chicagoc Department of Environment

CcC:

. .m‘



U.S. ENVIRONMENTAL PROTECTION AGENCY
SUPERFUND DIVISION
77 WEST JACKSON BOULEVARD
CHICAGO, ILLINOIS 60604

DATE: January 6, 2003

SUBJECT: Adjustment of Criterion for Borehole Measurements Below
Groundwater at Lakeshore East Due to Water Around Borehole

Casing

FROM: Larry Jensen, CHP %
Regional Radiation Expérl~"

Emergency Response Séction #3

TO: Fred Micke
On-Scene Coordinator
Emergency Response Section #3

Verneta Simon
On-Scene Coordinator
Emergency Response Section #3

During the Removal Action at Lakeshore East, the Potentially Responsible Party's
contractor, STS Consultants, reached groundwater before they had completely
removed all the thorium contaminants. Because of the difficulty of locating these
materials under water and because of the difficulty of ensuring that all contaminants
were removed, they drove four borings into the area and conducted gamma logging
(see attached map for locations).

Their data was based on calibrations for a borehole casing of steel pipe but did not
allow for water between the casing and the surrounding soil. As a result, their
coefficient corresponding to the cleanup criterion (5396 counts per 30 seconds for 7.2
picocuries per gram) was not directly usable for determining if subsurface material
exceeded the criterion for cleanup.

In this memo | describe how | adjusted their coefficient to include 3 inches of water
absorber (worst case as requested by Fred Micke, On-Scene Coordinator) and to adjust
the coefficient to the Lakeshore East cleanup criterion (7.1 pCi/g). The new coefficient
is 3176 counts per 30 seconds per 7.1 picocuries per gram.

*As a result of this information, nine data points were found to exceed the criterion for
cleanup. Specifically,



BOREHOLE DEPTH MEASURED COUNT RATE
(FEET) (COUNTS / 30 SECONDS)
EE1 16.5 3441
EE3 7 3274
7.5 4169
8 4395
8.5 3423
EE4 5.5 3624
6 4036
6.5 3845
7 3514

Adjusted Cleanup Criterion = 3176 counts per 30 seconds at 7.1 picocuries per gram




Adjustment of Cleanup Criterion
to Include 3 Inches of Water

Overview of Adjustment

When gamma rays impact a medium, such as water, there will be absorption but there
may also be some enhancement (or buildup). The result is found by multiplying the
incoming level by an absorption factor and by a buildup factor. The effect will vary
depending on the energy of the gamma ray. The total or net effect will be the sum of
the individual energy-dependent values.

The equation for this calculation is not complicated. However, the parameters that go
into the equation cannot be determined by direct calculation, but must be interpolated

from data tables. Most of the work necessary to calculate an answer for this problem

was spent interpolating from available data sets.

The result was a modified parameter corresponding count rate per 30 seconds to the
site cleanup criterion, 7.1 picocuries per gram (pCi/g).

Method for Calculation of Adjusted Criterion Count Rate
The fundamental equation for this calculation was faken from the Radiological Health
Handbook published by the Department of Health, Education and Welfare. However, it
can be found in academic and reference texts, as well as on the internet. Specifically,
X=X, *B* exp(-ux)
where
X = the corrected count rate (counts per 30 seconds, c¢/30s)

X_ = the uncorrected count rate (¢/30s)

B = Buildup Factor (unitless)
exp = base of natural logarithms

u = Linear Absorption Coefficient (cm™)

x = absorber thickness (cm)



and further
ux=u/lp*x*p

where
u/p = Mass Attenuation Coefficient (cm?/g)

x = thickness of absorber (cm)
p = density of absorber (g/cm®)
Calculation of Mass Attenuation Coefficients

The Radiological Health Handbook contains tables with Mass Attenuation Coefficients
by gamma ray energy for a water absorber (see Table 2). The Mass Attenuation
Coefficients corresponding to the principal thorium gamma ray energies (see Table 1)
were found by interpolation (see Tables 3 and 4). [Gamma-ray energies were taken
from Publication 38 of the International Commission on Radiological Protection,
“Radionuclide Transformations, Energy and Intensity of Emissions”] The Mass
Attenuation Coefficients were used to calculate the Linear Attenuation Coefficients by
multiplying by the water thickness (3 inches or 7.62 centimeters) and by the density of
water (1 gram per cubic centimeter) [see Table 9].

Interpolation for the Mass Attenuation Coefficients was done by two methods. As can
be seen from Figure 1, the curve of Mass Attenuation Coefficient versus energy is quite
concave so that there could not be any linear interpolation over many data points. |t
was decided to try both a least squares fit over 3 points and an interpolation over two
points. The results were compared.

Table 3 shows a Least Squares Fit over three points surrounding the thorium energy.
The data for the Least Square Fit came from Table 2. For example, when the energy
range was selected as 150 - 300 keV, the Mass Attenuation Coefficient points were
those for 150, 200 and 300 keV. The Least Squares Fit calculation was done using the
website at www.physics.csbsju edu/stats/QF _NROW_form.html.

Each Least Squares Fit was done twice, once where two points were below the thorium
gamma energy and again when two points were above the thorium gamma energy.
Results for these two calculations were averaged. For example with the thorium energy
238.6 keV, the Mass Attenuation Coefficients at 150, 200 and 300 keV were used in a
Least Squares Fit . Then the Mass Attenuation Coefiicients at 200, 300 and 400 keV
were used in another Least Square Fit. The two results were averaged. These results
are given in Tables 3 and 4. The two methods compare very well.

Calculation of Linear Absorption Coefficients

Interpolation for the Buildup Factors was more complicated. First the Mass Attenuation
Coefficients were used to compute the Linear Absorption Coefficients by the equation



ux =(u/p)*x*p
where

u = Linear Absorption Coefficient
u/p = Mass Attenuation Coefficient
x = thickness of absorber

p = density of absorber

For each thorium energy, the Mass Attenuation Coefficient from Table 4 was used with
a water thickness of 3 inches (7.62 centimeters) and a water density of 1 gram per
cubic centimeter to compute the Linear Absorption Coefficients shown in Table 9.

It can be seen from Figures 2 - 5 that the Linear Absorption Coefficients are very close
to linearly varying. [Data was taken from the Radiological Health Handbook.]

Calculation of Buildup Factors

Further interpolation was necessary to obtain the Buildup Factors corresponding to the
thorium gamma-ray energy. Data for Buildup Factors corresponding to Linear
Absorption Coefficients was given in the Radiological Health Handbook. These are
tabulated in Tables 10 - 17. On the left side of these tables there is a box where the
absorption factor is across the top (ux = 0, 1, 2) and the gamma-ray energy is on the
left. There were no Buildup Factors for energies less than 500 kilo-electron volts (keV)
so, for the purposes of interpolation, it was assumed that the Buildup Factor was zero
at zero energy. .

First, Least Squares Fits were done for gamma-ray energies above and below the
thorium gamma-ray energy. See, for example, Table 12 where fits were made for 500
keV and for 1000 keV. The Least Squares Fit equations are on the right side of the
table [e.g., 0.162 + 2.14 (0.73169)]. These give the Buildup Factors for each energy.

The Buildup Factors computed by Least Squares Fit were then used with 2 point

interpolation to get the Buildup Factor corresponding to the thorium gamma-ray energy.
See, for example, Table 12 where 1.73 and 1.43 were computed for 500 and 1000 keV
and used to get 1.72, the Buildup Factor for 510.8 keV. The Buildup Factors computed
in this manner were tabulated on the right side of Table 9. '

Adjustment to Cleanup Criterion

When calibrations were done by STS Consultants for the downhole logging probes, the
criterion was baseq on 7.2 pCi/g. Since the cleanup criterion for Lakeshore East is 7.1
pCi/g, a slight adjustment had to be made by ratioing (7.1/7.2). The adjusted count rate
is 5321 counts per 30 seconds. This calculation can be found below Table 18.



Adjustment for Yield

Since the adjustment for count rate is energy dependent, it was necessary to find out
what fraction of the total count rate corresponded to each emission energy. First, the
fraction of each radioactive decay corresponding to a thorium gamma-ray energy was
found. For example, when lead-212 decays, a gamma-ray with an energy of 238.6 keV
is emitted 44 6% of the time. These values, called Yields, are tablulated in Tables 18

and 19.

The total Yield is the sum of the individual Yields. Table 18 shows the total Yield for the
Thorium Decay Series is 3.22 emissions. Below Table 18 a calculation is made that
shows, at the cleanup criterion level of 5321 counts per 30 seconds, each emission is
1652 counts per 30 seconds. When this number is multiplied by the individual yields,
the count rate corresponding to the cleanup criterion is found. These are tabulated in
Table 19 under Column C. As a check, the column was added and agreed well within
small roundoff errors (5324 versus 5321).

Changes in Exposure Rate Due to Absorption and Buildup

The equation listed at the beginning of this attachment can be adjusted to give the ratio
of the initial count rate to the count rate after absorption and buildup.

X1 X,=Bexp (-[up]*x*p)
where

X /X, = ratio of initial count rate to count rate after absorption and
buildup (unitless)

B = Buildup Factor (unitless)

exp = base of natural logarithms

u/p = Mass Attenuation Coefficient (cm?)
X = thickness of absorber (cm)

p = density of absorber (g/cm’)

Table 18 shows the input factors for this calculation at each energy and gives the ratio
in the far right column.



Adjusted Count Rate

In Table 19 the initial count rates, by energy, are listed in Column C. When these are
mulitiplied by the ratios, X / X,, in Column D the adjusted count rate by energy is
obtained. The sum of the adjusted, energy dependent, count rates is 3176 counts per

30 seconds.

3176 counts per 30 seconds is the count rate for 7.1 pCilg, corrected for 3
inches of water.
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Table 1: Thorium Gamma Emission
Energies and Yields

Radiz- Emission
nulclide Energies Yield
(keV) (unitless)

Pb-212 2386 0.446
Ac-228 3384 0.120
T1-208 510.8 0.216
T1-208 583.1 0.858
T1-208 860.4 0.120
Ac-228 911.1 0.290
Ac-228 968.9 0.175
TI-208 2615 0.998

From: Publication 38

international Commission on
Radiological Protection
"Radionuclide Transformations,
Energy and Intensity of
Emissions”



Table 2: Mass Attenuation Coefficients

Emission Mass
Energy Attenuation
Coefficient
(keV) (cm?/g)
100 0.171
150 0.151
200 0.137
300 0.119
400 0.106
500 0.0968
600 0.0896
800 0.0786
1000 0.0707
1500 0.0575
2000 0.0494
3000 0.0397
4000 0.0340

From: Radiological Health Handbook

Figure 1:

Mass Attenuation Coefficient
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Table 3: Least Squares Fit for Mass Attenuation Coefficient

Energy Range Least Squares Fit Emission Mean
for Least Squares Energy Mass Mass
Fit Attenuation || Attenuation
Coefficient || Coefficient
(keV) (keV) (cmZIg) gcm2/g)
a + b * =
150 300 0.181 -2.086E-04 * 238.6 = 0.131 0.131
200 400 0.167 -1.550E-04 * 238.6 = 0.130
200 400 0.167 + -1.550E-04 * 338.4 = 0.115 0.114
300 500 0.152 -1.110E-04 * 338.4 = 0.114
400 600 0.152 + -1.110E-04 * 510.8 = 0.095 0.095
500 800 0.126 + -5.986E-05 * 510.8 = 0.095
400 600 0.138 -8.200E-05 *  583.1 = 0.090 0.091
500 800 0.126 -5.986E-05 * 583.1 = 0.091 )
600 1000 0.117 -4, 725E-05 * 860.4 = 0.076 0.076
800 1500 0.101 -2.942E-05 * 860.4 = 0.076
600 1000 0.117 -4.725E-05 * 9111 = 0.074 0.074
800 1500 0.101 -2.942E-05 * 9111 = 0.074
600 1000 0.117 -4.725E-05 * 968.9 = 0.071 0.072
800 1500 0.101 -2.942E-05 * 968.9 = 0.072
1500 3000 0.07391 + -1.156E-05 * 2615 = 0.044 0.044
2000 - 4000 0.06413 + -7.70E-06 * 2615 0.044




Table 4: Mass Attenuation Coefficient by 2 Point
Interpolation and Comparison to Mean
Mass Attenuation Coefficient by
Least Squares Fit
Energy ([Mass Attenuation [Mean Mass
Coefficient--- Attenuation
By 2 Point Coefficient---By
Interpolation Least Squares Fit
(keV) | (cm2/g) (cm2/g)
200 0.137
238.6 0.130| 0.131
300 0.119
300 0.119
338.4 0.114I 0.114
400 0.106
500 0.0968
510.8 0.0960| 0.0954
600 0.0896
500 0.0968
583.1 0.0908| 0.0906
600 0.0896
800 0.0786
860.4 0.0762| 0.0760
1000 0.0707
800 0.0786
911.1 0.0742' 0.0741
1000 0.0707
800 0.0786
968.9 0.0719| 0.0719
1000 0.0707
2000 0.0494
2615 0.0434| 0.0438
3000 0.0397




Table §:

Linear Absorption

Flgure 2: Linear Absorption Coafficient versus

Coefficient and Buildup Factor for 500 keV
Buildup Factor
For 500 keV
Emission ux 8
Energy
keV)
500 ' 263 15 =
2 429 10 -
‘ 905 b T
7 200 . N "
10 %9 o 2 L) 6 10 12
ux
Table 8: Linear Absorplion Figure 3: Linear Absorption Coefficient versus
Coetficient and Buildup Factor for 1000 heV
Buildup Factor
For 1000 keY
Emission]  ux B
S
Energy .
keV) 1
10 :
1000 1 226 . .
2 339 5 ry
4 627 o ® .
? 1S 0 2 4 & ] 10 12
10 180 °
ux
Table 7: Linear Absorption Figure 4: Linear Absorption Cosffickent versus
Costficient and Buildup Factor for 2000 keV
Buildup Factar
For 2000 keV
Emission] ux B
Energy
2000 1 184
2 263
4 420
7 696
10 g 87
SLALA ux
Table 8:  Linear Absorption Figure §. Linear Absorption Coetficient versus
Cosfficlent and Buildup Factor for 3000 kev
Buildup Factor
For 3000 keV
Emission| ux B
Energy ® T .
3
6 5
eV} 5 — .
4
3000 1 169 3 2
2 231 2 2. -
4 357 !
7 351 ’ 4 8 10 2
10 748 o2 6

ux




Table 3 Interpolated Plane
Monodirectional Source
Buwildup Factor
Mean Mean
Emussion)| Emission Emission ] Interpolated
Energy Energy Energy Plane
Mass Linear Source
Absorption || Absorption Bundup
Coefficient || Coefficient Factor
fuip) (ux} {b} ur=upTx®p
(Mev) {cm2ig) {unilless) {umitiess wherg
x= Jinches = 7T€2 cm
2386 0120 099100 103 p=1g'cml= 1g'cml
318314 ang 0B5374 137
5108 00960 073169 172
5339 J0G08 069202 160
BAC Q0752 058075 124
911 ¢ 00742 056549 119
958 9 0G719 054809 113
2615 0 U334 0 33097 0 58
Buildup Factor Interpolations
Table 10 Buidup Factor Interpolations tor 238.6 keV
J 099100 1 2 a+ b ux =
3 s} 0 000 0
2386 0
500 0 263 4 29 0162 214 099100 =
0 0004565 2385 = 1 09
Table 11: Buidup Factor Inlerpolations for 338.4 keV
0 0 86874 1 2 a+ b ux =
—
a 0 0.00 [} 0o
3384 [}
500 0 2 63 4 29 0162 214 086874 = 202
.
0 0004042 3384 = 137,
Table 12 Buildup Factar Interpolations for 510.8 keV
0 073169 1 3+ b* ux =
500 0 1.7 283 429 0162 214 973159 173
5108 o] . 1.7 I
1000 0 14, 226 339 0188 170 071169 143
2023752 -0 000592 5108 172
Tabie 13: Buildup Factor nterpolations for 583.1 keV
0 0 63202 [ 2 3+ (< ux =
500 0 1.64 233 429 0182 214 069202 = 164
5831 0
120 0 225 3139 0188 70 Q69292 B 13A
1921422 -000055” 5321 = 162
Table t4 Buildup Factor Interpolations for 860.4 keV
0 058075 1 2 3+ b* ux =
500 0 140 233 429 0162 214 058075 = tan
860.4 ¢
1000 [¢] 2 26 339 0128 170 058075 = 118
1534341 .00C0459 B4 4 = 124
Table 15 Buildup Factor Interpolations for 911.1 keV
0 0 56549 1 2 3¢ b* ux =
500 3] 1.37 263 429 0162 214 055549 = 137
9111 [}
1000 [ 225 339 0188 t70 056549 = 115
1594069 -0000446 9111 = ! 19
Table 16: Buildup Factor Intarpolations for 968 9 keV
[¢] 0 54809 1 2 a -+ b* ux =
500 [ 133 2863 429 0162 214 054809 2 133
968.9 [+
1000 0 1.92 225 339 0188 170 054809 = 112
1550085 0000430 689 = 113
Table 17- Buildup Factor Interpolations for 2615 keV
0 0 33097 1 2 a -+ b* Ux =
2000 [} 0. 184 263 arrs 132 333097 = €6t
2615 0 Lo
3000 0 0.56 1 59 231 0178 115 033097 = 056
0718412 -0000053 2615 = 058




Table 18: Ratio of Adjusted to Original Count Rate

Emission | interpolated| Emission |[[Thickness|| Density Yield Ratio,
Energies Plane Energy of of Absorbed
Source Mass Water Water Exposure
Buildup Absorption || Absorber Rate
Factor Coefficient
(b) {u/p) (x) (p)
(keV) (unitless) {MeV) {cm) {g/cm3) [l {unitless}] (unitiess)
238.6 1.09 0.130 7.62 1 0.446 0.40
338.4 1.37 0.114 7.62 1 0.120 0.57
510.8 1.72 0.0960 7.62 1 0.216 0.83
583.1 1.60 0.0908 7.62 1 0.858 0.80
860.4 1.24 0.0762 7.62 1 0.120 0.69
9111 1.19 0.0742 7.62 1 0.290 0.68
968.9 1.13 0.0719 7.62 1 0.175 0.66
2615 0.58 0.0434 7.62 1 0.998 0.42
3.22 5.05

Total counts at 7.2 pCi/g
Total counts at 7.1 pCi/g

5321/73.22

1652

5396 counts / 30 seconds

5321

Ratio = X/ Xo = B exp(-[u/p] * x * p)



Table 19: Adjusted Count Rate for Cleanup Criterion

A B C D E F
Emission ||Yield 1652 * Yield [|Ratio, Cotumn C *{[Column E /
Energy Absarbed{{Column D {IColumn C

Exposure

Rate
(keV) [/(unitless)|| (unitless) |(unitless)|| (unitless)
238.6 0.446 737 0.40 298
338.4 0.120 198 0.57 114
510.8 0.216 357 0.83 296
583.1 0.858 1417 0.80 1133
860.4 0.120 198 0.69 137
911.1 0.290 479 0.68 324
968.9 0.175 289 0.66 189
2615 0.998 1649 0.42 686

Total 5324 Total 3176 60%

[Count rate equivalentto 7.1 pCilg __=

3176 counts per 30 seconds
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STS Consultants, Ltd. voice 847-2738-2500
750 Corporate Woods Parkway fax  847-279-2510

STS CONSULTANTS Vernon Hills. lllinois 60061-3153  web  www.stsconsultants.com

November 6, 2002 .
¥
3

Mr. Fred Micke, On-Scene Coordinator
Ms. Verneta Simon, On-Scene Coordinator
U. S. Environmental Protection Agency
Region §

77 W. Jackson Blvd., SE-5J

Chicago, lllinois 60604

RE: Exptoration for Radiological Impacts Below Groundwater, Lakeshore East, 221 N. Columbus
Drive, Chicago, {llinois — STS Project No. 1-32193-XC

Dear Mr. Micke and Ms. Simon:

As you know, remediation of radiologically-impacted soil is in progress at the Lakeshore East site at 221
N. Columbus Drive, Chicago, lllinois. This work is being conducted in accordance with a Work Plan
approved by USEPA on September 20, 2002.

In the course of the previously completed investigation at the site and during the current remediation,
radiologically-impacted soil was found to extend below the level of groundwater. The Work Plan allows
for impacted material to remain below the groundwater provided the location is documented and
appropriate notice is made, the wording of which is to be resolved between the site owner and USEPA.

Foliowing the identification of this material below the groundwater during remediation, efforts to remove
the impacted material consisted of excavating to approximately 4 feet below the water table. At that
point, no further excavation was practical because of unstable sideslopes. A decision was made to
assess the material through a subsurface, downhole gamma survey.

The gamma survey was completed as follows. The area suspected of containing impacted soil below the
water table was filled with clean soil. The fill was placed to approximately 2 feet above the level of water
in the excavation. Based on survey measurements, the elevation of the water table is estimated at -0.65
feet CCD. A drill rig was mobilized to the site and hollow-stem augers were advanced to a depth of
approximately 20 feet. A 3-inch diameter steel casing was placed inside the augers, and the augers were
withdrawn. The resulting borehole consisted of an approximately 6-inch borehole with a 3-inch casing.
Groundwater entered the annular space between the borehole wall and the casing. The inside of the
casing was dry.

The gamma survey was taken in 6-inch increments using a Ludlum 2221 rate meter-scaler and a 2 x 2
inch Nal model 44-10 probe. The probe was fitted with a 1-inch lead end cap and a Y-inch lead ring
around the detector. This configuration is consistent with the configuration recently calibrated at the Kerr-
McGee West Chicago calibration blocks, in cooperation with USEPA, for use with the steel casing.
However, it is recognized that the configuration of the borehole is somewhat different than the calibration
conditions. Specifically, the borehole is larger than the exterior of the casing, allowing an annular space.
Additionally, this annular space is filled with water below a depth of 2 to 3 feet from the top of the survey.
The annular space and presence of water are recognized as conditions that will reduce the gamma
readings measured inside the casing. As a result, some value less than the calibrated threshold value
would represent an exceedance of the cleanup criteria of 7.1 pCifg. For the calibration conducted August
7, 2002, the exceedance reading was 5,396 counts for 30 seconds.

Four borings were advanced and four separate steel casings were instalied. The attached Figure 1
shows the layout of the borings on an enlarged section of the fill isopach drawing. The borings are
generally within approximately 8 to 10 feet of each other, over an area approximately 19 feet from north to
south and 17 feet from east to west.
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U. S. Environmental Protection Agency
STS Project No. 1-32183-XC
November 6, 2002

Page 2

The downhole gamma readings show typically low gamma 30-second counts from 1,200 to about 2,000
in the upper 4 to 6 feet, generally, the clean fill placed in the previous excavation. The highest readings
measured in each boring was between 6 to 8 feet deep: 2,910 in Boring No. 1 at 6 feet; 2,794 in Boring
No. 2 at 7 feet; 4,395 in Boring No. 3 at 8 feet; and 4,036 in Boring No. 4 at 6 feet. Below these maxima,
the readings return to reading in the range of 2,000 to 3,000 or lower, similar to the soil above the
maximum readings. Table 1 shows the gamma values measured. Table 2 presents the boring
coordinates.

The downhole survey data indicates a thin zone of material is present several feet below the groundwater
table which exhibits elevated gamma radiation. While calibration values are not directly applicable, no
readings were found showing an exceedance of the cleanup threshold. The highest reading is
approximately 80 percent of the value indicating an exceedance.

It is requested that the USEPA accept the remediation that has been completed at this location and the
downhole survey results provided herein as sufficient cleanup and documentation for this exclusion zone.
In making this consideration, please note that this area lies within the previously designated Slip E area.
The slip areas have been specified by USEPA as continuing to be subject to soil monitoring anytime
excavation occurs for foundation installation, utility installation or any other purpose. Further, this specific
area is proposed to be covered by an earthen berm approximately 15 to 20 feet high. Finally, the area is
beneath a proposed roadway or in the proposed park, suggesting little likelihood that construction in the
proposed development will penetrate this material.

Therefore, given the existing conditions and proposed construction, no further remediation appears
necessary, no deed restriction beyond that already anticipated for the slip areas is necessary and no
additional exploration is required to close this location.

Please contact us with any questions you may have regarding this information.

Regards,

STS CONSULTANTS, LTD.

even C. Kornder, Ph.D.

Senior Geochemist

24 ¢

.
Richard G. Berggreen, C'P.G.
Principal Geologist

cC: David Carlins, Kara Hughes, Lakeshore East Development
Attachments:  Boring Layout Figure 1

Table 1 - Downhole Boring Log
Table 2 — Exploration Borings in Former Slip E

KAWPDOCS\PROJECT1132193XC\C193C011.doc



Inst Model:
Serial #:
Probe Model:
Serial #:
Probe Config: Shielded 2X2 Nal w/ 1" endcap

Table 1

Downhole Boring Log
Lakeshore East Site

Ludlum 2221

126497

PR 44-10

171991

& V4" ring around detector.

Date:
Technician:
Calbr. Date:

10/29/02
Jerry Krane
8/7/02

7.2pCilg = 5396 cts/30 sec

Boring Number (counts per 30 seconds)

Depth (ft) T EE2 EE3 EE4
0.5 1401 1200 1376 1423
1 1432 1276 1573 1747
1.5 1477 1278 1655 1792
2 1552 1267 1911 1833
2.5 1371 1362 2009 1873
3 1359 1366 2033 1881
3.5 1170 1335 2010 1965
4 1294 1392 1886 2202
4.5 1915 1407 1640 2421
5 2519 1379 1724 2840
5.5 2693 1495 1931 3624
6 2910 1686 2013 4036
6.5 2684 2680 2445 3845
7 2534 2794 3274 3514
7.5 2428 2420 4169 3081
8 2209 2014 4395 2713
8.5 2162 2044 3423 2526
9 2106 2047 2592 2547
9.5 2273 2163 2393 2664
10 2161 2108 2429 2908
10.5 2235 2229 2614 2744
11 2125 2234 2257 2743
11.5 2312 2285 2115 2515
12 2319 2278 2364 2353
12.5 2126 2544 2420 2224
13 2179 2495 2324 1946
13.5 2423 2479 2639 1864
14 2669 2335 2627 1966
14.5 2871 2268 2205 2076
15 2801 2283 2132 2165
15.5 2790 2165 2049 2085
16 2688 2081 2137 1992
16.5 3441 1939 2156 1999
17 2579 2019 2297 2087
17.5 2658 2407 2598 2143
18 2403 2576 2483 1865
18.5 2182 2292 2357 1749
19 1924 1807 1957 1731
19.5 1667 1970 1594
20 1320

K \WPDOCS\PROJECT\132193XC\T193C001 xls



Table 2

Exploration Borings in Former Slip E - 10/29/02
Lakeshore East Site

Location Coordinates
Northing (ft) | Easting (ft)
EE1 18805 21664
EE2 18808.5 21654
EE3 18816 21666
EE4 18824 21671

K \WPDOCS\PROJECT\132193XC\T193C002 xis
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STS Consultants. Ltd voice B47-279 2500

. F’: h ‘ 750 Corporate Woods Parkway  fax  847-276-2510
N STS CONSULTANTS Vernon Hills. llinois 60051-3153  web  www stsconsultanls com
December 13, 2002

~— Mr. Fred Micke, On-Scene Coordinator
Ms. Verneta Simon, On-Scene Coordinator
US Environmental Protection Agency
Region 5
77 W. Jackson Blvd., SE-5J
Chicago, Illinois 60604

RE: Elevated Gamma Readings Atiributed to Granite Paving Stones, Lakeshore East
Remediation Project, 221 North Columbus Drive, Chicago, Illinois—STS Project No. 32193-XC

Dear Mr. Micke and Ms. Simon:

This letter is a follow-up to our telephone conversation of this date. Please recall that in the
Phase Il lift survey work currently being conducted at the Lakeshore East site, we advised you
that we had encountered an area with gamma readings at the level indicative of an exceedance
of the cleanup threshold. Upon further exploration, this area was found to be underlain by an in-
place pavement of granite blocks. The readings were on the order of 20,000 counts per minute
(CPM), which is the level indicative of activity equal to 7.1 pCi/g total radium.

To evaluate whether these readings were due to the granite or possibly impacted material below
the paving stones, a small area of stone blocks was removed and the underlying base material
surveyed. That material showed much lower readings, on the order of 8,000 to 10,000 CPM.
Surveying the pile of stones resulted in readings of 20,000 to 25,000 CPM. It was apparent that
the elevated readings were due to the granite, and not other soil or fill materials.

We proposed, and you concurred, that this material does not have to be managed as
radiologically impacted. No special handling or disposal requirements will apply to these granite

N~— blocks. We have reserved a pile for your inspection when you next visit the site. Additionally,
based on your agreement, these areas will not be treated as exclusion zones and no access
restrictions will apply.

At your convenience, please provide a brief note indicating your concurrence with the contents of
this letter, or any comments you may have to revise or clarify issues regarding this matter. Thank
you for your attention to this matter.

Regards,
STS CONSULTANTS, LTD.

= Sfeven C. Kornder, Ph.D.
Senior Geochemist

UG By

Richard G. Berggreen, C.P.G.
Principal Geologist

Cc: Kara Hughes, Lakeshore East
John Anderson, Holmes Testing
Glen Huber, SAHCI

100 LH-7 (702!



APPENDIX H
Soil Sample Analyses
a. Radiological
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it. RSSI Gamma Spectroscopy

®

THE INFRABTRUCTURE IMPERATIVE

)
E;—l] STS CONSULTANTS



!

(

®

Radiological

THE INFRABTRUCTURE IMPERATIVE

N
Ea STS CONSULTANTS



>

®

NUTRANL

THE INFRABTRUCTURE IMPERATIVE

N
E:a STS CONSULTANTS



()

Exclusion Zone Analyses

®

THE INFRABTRUCTURE IMPERATIVE

N
Ea STS CONSULTANTS



(

Nutranl - Exclusion Zone Analyses
Lakeshore East

221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Radium | Total Radium
1D Date Group Activity  Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

15 10/10/2002 exciusion zone S2000 P-17 29.7 7.79 4.22 2.01 1.09 2.78 1.53 479 1.878563281
16 10/10/2002 exclusion zone S2001 N-19 30.6 -1.56 2.94 2.87 0.81 1.86 1.1 473 1.366052708
17 10/10/2002 exclusion zone S2002 J-16 29.1 -38.61 25.81 274.36 6.6 112.19 8.29 386.55 10.59641921
18 10/10/2002 exclusion zone S2003 I-16 29.4 -142.14 25.88 245.88 6.8 63.08 8.33 308.96 10.75308793
19 10/10/2002 exclusion zone S2004 G-16 -4' 214 4.79 4.22 2.62 1.1 0.92 1.5 3.54 1.860107524
20 10/10/2002 exclusion zone S2005 G-16 -5' 15 -8.99 6.18 11.51 1.67 13.H 2.33 2542 2.866670543
21 10/10/2002 exclusion zone S2006 E-16.5 33.1 3.03 3.77 5.52 1 94 1.4 14.92 1.720465053
24 10/11/2002 exclusion zone S2007 E-16 34 -6.68 13.13 107.74 3.38 42.66 424 150.4 5.422361109
25 10/11/2002 exclusion zone S2008 E-16.8 37 26.43 14.71 120.68 3.73 72.44 48 193.12 6.078889701
26 10/11/2002 exclusion zone S2009 L-16 29.8 1.75 3.89 3.65 1.03 2.37 1.4 6.02 1.738073646
29 10/14/2002 exclusion zone S2010 E-16 Floor 34 -20.19 8.9 57.64 2.35 36.27 3.08 93.91 3.874132161
30 10/14/2002 exclusion zone S2011 F-16 Floor 38.1 -53019.78 12349.63 15594.91 3636.96 26693.93 5196.19  42288.84 6342.544328
31 10/14/2002 exclusion zone S2012 F.5-16 Floor 40.2 -27128.65 6576.49 11471.26 1878.47 14294.82 2621.12 25766.08 3224.735585
32 10/14/2002 exclusion zone S2013 E.5-16 Floor 38.2 -10.96 9.91 39.88 2.62 17.78 3.38 57.66 4.276540658
33 10/14/2002 exclusion zone S2014 G-15 Floor 33.4 -51.26 23.92 103.13 6.31 135.74 8.74 238.87 10.779782
36 10/15/2002 exclusion zone S2015 H-31 295 -55.71 11.47 227.24 2.93 2.83 338 230.07 4.473175606
37 10/15/2002 exclusion zone S2016 1-32 247 -154.78 28.9 554.55 7.35 -22.95 8.3 531.6 11.086591
38 10/15/2002 exclusion zone S2017 H.5-32 29.7 -113.36 39.15 738.02 9.87 -3.81 11.28 734.21 14.9885056
39 10/15/2002 exclusion zone 852018 H.5-32 27.2 -5.05 363 12.14 0.99 2.29 1.28 14.43 1.618177988
42 10/16/2002 exclusion zone S2019 1-33 319 -87.84 64.61 369.12 16.3 -4.6 18.74 364.52 24.83702076
45 10/17/2002 exclusion zone S2020 i-33 29.7 0.06 424 7.02 1.15 3.55 1.52 10.57 1.906016789
46 10/17/2002 exclusion zone S2021 M-10 21 10.63 2.72 -0.22 0.69 5.98 1.04 5.76 1.248078523
80 10/28/2002 exclusion zone S2051 J-8.5 28.4 23.39 20.19 -2.05 5.28 103.2 8.48 101.15 9.989434418
81 10/28/2002 exclusion zone S2052 H-7.5 328 -3.71 8.66 55.12 222 8.88 2.67 64 3.472362308
82 10/28/2002 exclusion zone S2053 G-6.5 31.2 -78.61 21.9 346.8 56 37.02 6.62 383.82 8.670893841
83 10/28/2002 exclusion zone S2054 G-6 40.2 -21649.4 5270.51  9041.82 1565.94 2025.6 194222 11067.42 2494.872063
84 10/28/2002 exclusion zone S2055 H.5-7.5 17 7.55 3.88 1.12 1.01 2.87 1.44 399 1.758891696
96  11/8/2002 exclusion zone S2059 F.5-5 272 -3.89 4.79 10.09 1.31 6.3 1.74 16.39 2.178003673
97  11/8/2002 exclusion zone S2060 F-6 325 7.48 3.66 10.59 0.94 5.86 1.25 16.45 1.564001279
98  11/8/2002 exclusion zone S2061 G-5 24 9.48 4.2 0.6 1.1 9.81 1.62 10.41 1.958162404
101 11/11/2002 exclusion zone S2062 boring D-77 #1 29.9 3.05 3.01 -0.21 0.79 2.68 1.19 2.47 1.428355698
102 11/11/2002 exclusion zone S2063 boring B-13 28.2 6.89 1.26 0.83 0.32 0.73 0.46 1.56 0.560357029
105 11/12/2002 exclusion zone S2064 D-623 #1 329 -134.05 23.02 261.57 6.04 19.19 7.1 280.76 9.329185388
106 11/12/2002 exclusion zone S2065 D-623 #2 375 0.12 8.11 46.63 2.09 7.19 2.53 53.82 3.281615456
107 11/12/2002 exclusion zone S2066 D-623 #3 32.4 -288.62 63.83 634.07 16.64 303.47 21.21 937.54 26.95836976
108 11/12/2002 exclusion zone S2067 D-623 #4 333 -168.15 494.67 2592.93 124.83 729.54 153.96 3322.47 198.2074936
111 11/13/2002 exclusion zone S2068 D-623 #5 38 111.18 24.69 190.58 6.1 104.5 7.79 295.08 9894144733
117 11/14/2002 exclusion zone S2072 |1-35 34.2 6.88 3.28 0.79 0.85 4.48 1.23 527 1.495125413
118 11/14/2002 exclusion zone S207311.5-35 33.5 2.09 2.91 4.03 0.78 432 1.06 8.35 1.31605471
119 11/14/2002 exclusion zone S2074 JJ-35 326 8.52 3.42 -0.07 0.88 4.1 1.28 4.04 1553319027

KAPROJECT\132193XC\R132193XC001-Appendix H Nutranl xis
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Nutranl - Exclusion Zone Analyses
Lakeshore East

221 North Columbus Drive, Chicago, lilinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Radium | Total Radium
ID Date Group Activity  Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
123 11/14/2002 exclusion zone S2078 HH-35 35.7 -94.1 16.26 217.08 422 40.1 5.09 257.18 6.611845431
187 11/19/2002 exclusion zone S2136 JJ/34 379 19.71 5.56 26.5 1.39 6.75 1.73 33.25 2.219234102
188 11/19/2002 exclusion zone S2137 JJ/34.5 245 6.76 2.72 0.36 0.7 1.87 1 2.23 1.220655562
189 11/19/2002 exclusion zone S2138 JJ.5/34 438 -1449.68 404.71 1784.46 107.44 497.19 132.09 2281.65 170.2677941
190 11/19/2002 exclusion zone S2139 JJ.5/34.5 30.5 -4.3 11.71 65.41 3.01 12.98 3.66 78.39 4.738744559
191  11/19/2002 exclusion zone S2140 MM-33 7.9 -211620.29 104075.21 11708.28 27647.31 354821.39 45588.1 366529.67 53316.49474
196 11/21/2002 exclusion zone S2141QQ-19 36.3 -14868.5 11083.1 4142.53 2932.86 106042.19 4676.05 110184.72 5519.70211
197 11/21/2002 exclusion zone S$2142 RR-23 37.7 -137.35 92.05 38.08 2473 690.55 38.86 728.63 46.06161634
198 11/21/2002 exclusion zone S2143 $S-32 39.3 -1.68 2.97 1.63 0.8 1 1.16 2.63 1.409113196
203 11/25/2002 exclusion zone S2144 LL.5-14 26.7 -146.27 20.88 317.26 541 48.54 6.47 365.8 8.433801041
204 11/25/2002 exclusion zone S2145 MM-14 25.8 0.34 10.31 69.65 2.64 15.41 3.23 85.06 4.171630377
205 11/25/2002 exclusion zone S$2146 MM.5-14.5 287 -160.85 25.92 408.94 6.71 69.75 8.04 478.69 10.47213923
215 11/26/2002 exclusion zone S2154 LL-14 24.2 -163.62 27.32 335.56 7.13 61.03 8.63 396.59 11.19436465
248  12/2/2002 exclusion zone S2185LL-11 32.8 -5.41 5.01 27.67 1.31 3.61 1.62 31.28 2.083386666
249  12/2/2002 exclusion zone S2186 LL-12 33.7 -43.48 14.66 117.02 3.83 16.9 456 133.92 5.955039882
250  12/2/2002 exclusion zone S2187 UU-32.25 339 3.66 1.95 0.66 0.52 1.9 0.74 2.56 0.904433524
251 12/2/2002 exclusion zone S2188 UU-32.5 33.8 0.06 3.44 4.84 0.93 2.67 1.28 7.51 1.582182038
252  12/2/2002 exclusion zone S2183 XX-18 34.4 0.53 2.84 1.45 0.79 0.97 1.11 2.42 1.36242431
410 1/7/2003 exclusion zone S2311 S-9 #1 21.7 -56.86 18.73 204.05 4.83 32.6 5.77 236.65 7.524745843
411 1/7/2003 exclusion zone S$S2312 S-9 #2 26.5 -327.19 42 561.8 10.99 87.94 13.17 649.74 17.15310468
443 1/21/2003 exclusion zone S2328 S-9 Caisson 21.4 -85.83 18.45 214.99 4.8 43.54 5.81 258.53 7.53631873
446  1/22/2003 exclusion zone S$2329 29C fence 23 1.55 5.18 23.57 1.35 6.2 1.7 29.77 2.170829335
458 1/24/2003 exclusion zone S2337 11A lift spot 223 -2229.57 1793.3 485.92 480.1 13331.51 761.17 13817.43 899.9309856
459 1/24/2003 exclusion zone S2338 10B lift spot 6.2 -63515.78 23554.81 23.43 6301.6 224797.99 10308.05 224821.42 12081.64134
496  1/30/2003 exclusion zone S2367 29C East Wall 28.8 3.87 3.28 2.25 0.87 2.24 1.22 449 1498432514
498  1/30/2003 exclusion zone $2369 29C East Wall(2) 26 2.45 3.47 2.17 0.92 511 1.34 7.28 1.625423022
507 2/4/2003 exclusion zone S$2372 10 A lift spot 6.9 -163643.25 38067.97 3896.62 10817.45 229234.1 17547.15 233130.72 20613.58042
554  2/10/2003 exclusion zone S2410 7C lift spot 291 10.76 417 2.46 1.06 11.56 1.58 14.02 1.902629759
652  3/12/2003 exclusion zone S2466 9D lift spot 315 -16.74 141 88.96 3.65 13.78 4.4 102.74 5.716861027
653 3/12/2003 exclusion zone S2467 9A lift spot 33.5 1.4 4.42 8.37 1.17 4.38 1.56 12.75 1.95
660  3/17/2003 exclusion zone S2468 9A lift spot #2 238 4.08 3.33 1.24 0.89 1.61 1.27 2.85 1.550806242
665  3/19/2003 exclusion zone S2469 9B lift spot 27.8 -2.76 8.42 74.23 2.16 16.05 2.66 90.28 3.426543448
668 3/20/2003 exclusion zone  S2470 10D lift spot #1 40.6 -31.13 13.76 104.18 3.56 10.57 4.25 114.75 5.544014791
670  3/20/2003 exclusion zone S2471 10D lift spot #2 375 0.87 6.07 31.86 1.57 15.79 2.02 47.65 2.558378393
673 3/21/2003 exclusion zone S2472 10D lift spot #3 36.5 4.19 517 34.77 1.32 5.34 1.6 40.11  2.074222746
676 3/24/2003 exclusion zone S2473 10C lift spot 37.6 8.49 7.99 40.34 2.04 2.19 2.46 42.53 3.195809757
677 3/24/2003 exclusion zone S2474 11D lift spot 40.3 -2854.35 730.94 1588.33 207.79 180.29 249.61 1768.62 324.7796733
678 3/24/2003 exclusion zone 52475 9C lift spot 38.6 5.14 7.48 49.26 1.9 714 2.3 56.4 2.983286778
686 3/26/2003 exclusion zone S$2479 9D North 20.4 -56.47 15.14 122.53 3.96 32.54 49 155.07 6.300126983
687 3/26/2003 exclusion zone S$2480 9D South 255 -60.55 15.48 104.48 4.09 72.49 5.38 176.97 6.758143236
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Nutranl - Exclusion Zone Analyses
Lakeshore East

221 North Columbus Drive, Chicago, illinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Radium | Total Radium
ID Date Group Activity  Uncertainty Activity Uncertainty Activity Uncertainty Activity  Uncertainty
11 3/27/2003 exclusion zone S2502 11C #1 37.6 2.06 2.69 1.52 0.7 1.28 1.01 2.8 1.23458495
712 3/27/2003 exclusion zone S2503 11C #2 27.4 7.41 3.36 4.5 0.89 5.37 1.21 9.87 1.502065245
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NUTRANL - Pre-EPA Verification Sample Analyses
Lakeshore East
221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample | Sample Description Weight| U-238 U-238 Th-232| Th-232 | Ra-226] Ra-226 | Radium| Total Radium
1D Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

47 10/17/2002 Pre EPA  S2022 I-32 Pre EPA#1 315 221 343  1.74 0.92 157 1.29 3.31 1.584455743
48 10/17/2002 Pre EPA S2023 I-32 Pre EPA#2 26.9 7.67 2.86 1.01 0.73 2.02 1.06 3.03 1.287050893
49 10/17/2002 Pre EPA S2024 i-32 Pre EPA#3 35.1 9.74 317 -0.36 0.78 2.21 1.17 1.85 1.406164997
93 11/8/2002 Pre EPA S2056 1-32 Pre EPA#1 332 4.06 2.96 4.19 0.78 3.36 1.07 7.55 1.324122351
94  11/8/2002 Pre EPA S2057 I-32 Pre EPA#2 28.9 7.02 217 0.56 0.55 2.73 0.82 3.29 0.987370245
95 11/8/2002 Pre EPA S2058 I-32 Pre EPA#3 27.6 2.58 1.87 1.02 0.5 25 0.72 3.52 0.87658428
112 11/13/2002 Pre EPA S2069 H-6& 1.5-7.5 comp 323 6.1 4.59 6.01 1.2 2.74 1.63 8.75 2.024080038
113 11/13/2002 Pre EPA S2070 F.5-2.0&L-12 comp 291 3.7 4,97 9.04 1.29 6.74 1.74 1578 2.166033241
114 11/13/2002 Pre EPA S2071 (L.5-K)(9-12) comp 28.2 5.77 2.98 1.8 0.79 4.67 1.13 6.47 1.378767566
120 11/14/2002 Pre EPA S2075 KK.5-MM/56.5-54.5 38.7 53 2.26 0.56 0.59 1.92 0.86 2.48 1.042928569
121  11/14/2002 Pre EPA S2076 OO-MMW/41-42 35.6 101 2.94 0.76 0.75 2.95 1.09 3.71 1.323102415
122 11/14/2002 Pre EPA S2077 OO-MM/42-44 37 1.24 2.14 2.18 0.58 1.51 0.8 3.69 0.988129546
126 11/15/2002 Pre EPA 52079 D-10 38.6 24 2.48 0.8 0.65 0.55 0.95 1.35 1.151086443
127 11/15/2002 Pre EPA S2080 PP-RR/44-45.5 259 5.41 297 0.31 0.77 1.48 1.13 1.79 1.367406304
135 11/15/2002 Pre EPA S2088 E-I/1-5 30.1 4.26 2.46 1.59 0.65 1.95 0.91 3.54 1.118302285
136 11/15/2002 Pre EPA  S2089 E.5-1.5/5-9 27.3 0.43 3.22 1.18 0.85 3.43 1.25 4.61 1.511621646
137 11/15/2002 Pre EPA S2090 1.5L.5/9-12 29.3 7.78 2.5 0.69 0.65 3.36 0.94 4.05 1.142847321
206 11/25/2002 Pre EPA S2147 OO-RR/16-20 303 3.4 2.45 1.05 0.65 1.98 0.92 3.03 1.126454615
207 11/25/2002 Pre EPA S2148 O0O-RR/20-22 23.8 5.16 3.25 1.12 0.87 2.62 1.23 3.74 1506585544
210 11/26/2002 Pre EPA S2149 JJ-MM/34-37 46.2 6.97 23 1.33 0.59 2.69 0.84 4.02 1.026498904
211 11/26/2002 Pre EPA $2150 FF-MM.5/32-38 #1 38.5 1.56 2.35 1.25 0.64 1.11 0.91 236 1.112519663
212 11/26/2002 Pre EPA S2151 FF-MM.5/32-38 #2 417 2.64 227 0.71 0.6 2.03 0.87 2.74 1.056834897
213 11/26/2002 Pre EPA S2152 SS.5-TT1/35-35.5 424 4.03 1.93 0.44 0.51 2.53 0.74 2.97 0.898721314
214 11/26/2002 Pre EPA S2153 S5-58.5/32.5-33 43.4 485 2.44 0.38 0.64 0.67 0.92 1.05 1.120714058
353 12/20/2002 Pre EPA $2268 28A 247 3.57 34 0.81 0.91 -1.09 1.26 -0.28 1.554252232
354 12/20/2002 Pre EPA S2269 36A35B 227 8.23 3.77 1.51 0.99 1.86 1.38 3.37 1.698381583
355 12/20/2002 Pre EPA S2270 26CD 259 6.68 293 -0.86 0.75 3.17 1.15 2.31  1.372953022
447  1/22/2003 Pre EPA S2330 S-9 East 20.7 4.36 4.01 6.51 1.04 -0.19 1.34 6.32 1.696231116
448  1/22/2003 Pre EPA S2331 S-9 West 22.7 5.26 3.33 0.25 0.89 3.2 1.3 3.45 1.575468184
455  1/24/2003 Pre EPA S2334 E-N/13-19 #1 13.9 -4.19 6.36 0.9 1.7 4.52 2.59 542 3.098080051
456  1/24/2003 Pre EPA S2335 E-N/13-19 #2 204 2.1 3.5 2.26 0.92 0.72 1.29 2.98 1.584455743
457  1/24/2003 Pre EPA S2336 E-N/13-19 #3 20.9 4.73 3.27 0.37 0.84 2.03 1.25 2.4 1.506021248
460  1/24/2003 Pre EPA S2339 E-N/13-19 #4 213  -6.99 5.07 0.12 1.36 0.92 2.05 1.04 2.460101624
493  1/30/2003 Pre EPA S2364 29C Pre EPA#1 23.7 1.9 3.01 2.44 0.81 0.16 1.08 2.6 1.35
494  1/30/2003 Pre EPA S2365 29C Pre EPA#2 245 N 2.89 1.01 0.77 3.05 1.11 4.06 1.350925609
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NUTRANL - Pre-EPA Verification Sample Analyses
Lakeshore East
221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample | Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
495 1/30/2003 Pre EPA S2366 29C Pre EPA#3 22.6 6.01 2.8 0.41 0.72 0.97 1.03 1.38 1.256702033
497  1/30/2003 Pre EPA $2368 29C Pre EPA #4 28.5 6.28 2.55 0.58 0.67 3.19 0.97 3.77 1.17889779
501  1/31/2003 Pre EPA S2370 10B 354 7.44 3.28 1.72 0.84 -1.03 1.16 0.69 1.432201103
502 1/31/2003 Pre EPA S2371 11A 32.1 2.57 3.28 1.76 0.85 -0.26 1.2 1.5 1.470544117
508 2/4/2003 Pre EPA S2373 10A 31.2 -532 2.53 -0.54 0.7 4.02 1.06 3.48 1.270275561
552  2/10/2003 Pre EPA S2408 11A10B Pre EPA #1(2) 22.7 -2.08 4.15 0.98 1.16 41 1.69 5.08 2.049804869
553 2/10/2003 Pre EPA S2409 11A10B Pre EPA #2(2) 236 -0.03 2.86 1.43 0.79 2.82 1.13 425 1.378767566
629 3/4/2003 Pre EPA S2453 7C 31.7 -0.93 3.07 0.99 0.85 2.6 1.21 3.59 1.478715659
681  3/25/2003 Pre EPA S2476 9A#1 25.4 4,59 3.32 1.74 0.89 2.02 1.27 3.76 1.550806242
682 3/25/2003 Pre EPA S2477 9A#2 27.8 2.24 2.13 0.63 0.56 1.8 0.82 2.43 0.992975327
683  3/25/2003 Pre EPA 52478 9B 28.5 8.99 2.74 0.13 0.69 2.09 0.99 222 1206731122
690 3/27/2003 Pre EPA S2481 36A 415 -4.94 1.99 2.23 0.56 -0.11 0.79 2.12 0.968349111
722 4/2/2003 Pre EPA  S$2505 11C#1 28.5 2.37 3.46 0.86 0.94 3N 1.34 3.97 1.636826197
723 4/2/2003 Pre EPA $2506 11C#2 31.6 0.8 2.73 1.43 0.74 1.12 1.06 2.55 1.292749009
724 4/2/2003 Pre EPA S2507 11D 31.2 9.93 3.25 0.94 0.81 2.33 1.2 3.27 1.447791421
727 4/3/2003 Pre EPA S$2508 10C 28.5 1.55 3.18 2.22 0.83 1.14 1.16 3.36 1.426359001
728 4/3/2003 Pre EPA  $2509 10D#1 324 1.77 3.28 2.69 0.86 0.76 1.19 3.45 1.468230227
729 4/3/2003 Pre EPA S2510 10D#2 (1) 27.3 6.08 3.8 1.94 0.99 1.03 1.38 2.97 1.698381583
730 4/3/2003 Pre EPA  S2511 10D#2 (2) 31.3 0.88 2.95 2.87 0.78 -1.76 1.05 1.11  1.308013761
731 4/3/2003 Pre EPA S$2512 10D#2 (3) 35.5 8.11 4.26 1.38 1.08 0.47 1.48 1.85 1.832157198
732 4/3/2003 Pre EPA  S2513 10D#2 (4) 36.3 2.97 2.89 1.51 0.75 1.86 1.1 3.37 1.331352696
733 4/3/2003 Pre EPA S2514 10D#3 311 -0.53 4.22 2.38 1.15 2.48 1.62 486 1.986680649
734 4/3/2003 Pre EPA  S25159C (1) 28.5 -0.65 4.09 1.68 1.15 1.52 1.62 3.2 1.986680649
735 4/3/2003 Pre EPA S2516 9C (2) 34.7 3.08 3.83 1.9 0.99 -0.74 14 1.16  1.71467198
775 4/10/2003 Pre EPA  S$2552 9D/9C Pre EPA #1 325 5.59 3.13 1.63 0.79 -0.78 1.08 0.85 1.338095662
776  4/10/2003 Pre EPA  S$2553 9D/9C Pre EPA #2 29.4 3.53 3.59 -0.51 0.97 4.48 1.49 3.97 1.777920133
777 4/10/2003 Pre EPA 52554 9D/9C Pre EPA #3 26.4 5.77 3.27 3.02 0.85 0.93 1.15 3.95 1.430034965
778  4/10/2003 Pre EPA  §2555 9D/9C Pre EPA #4 33.6 1.52 3.07 1.83 0.83 251 1.18 434 1442671134
779  4/10/2003 Pre EPA $2556 9D/9C Pre EPA #5 332 3.21 3.05 1.21 0.8 1.25 1.12 2.46 1.376372043
780  4/10/2003 Pre EPA S2557 9D/9C Pre EPA #6 40.3 -1.12 3.48 1.46 0.95 0.2 1.35 1.66 1.650757402
781  4/10/2003 Pre EPA S2558 9D/9C Pre EPA #7 39.7 2.15 3.76 2.4 1.01 0.99 1.39 3.39 1.718196729
259  12/5/2002 Pre- EPA S$2190 JJ-O0/8-11 326 -0.22 2.12 1.53 0.58 1.93 0.82 3.46 1.004390362
260 12/5/2002 Pre- EPA S2191 JJ-0O0/11-13.5 31 2.63 2.47 1.33 0.67 1.18 0.94 251 1.154339638
261  12/5/2002 Pre- EPA S$2192 JJ-00/13.5-16 21.8 0.46 2.25 1.69 0.62 1.83 0.86 3.52 1.060188662
262 12/5/2002 Pre- EPA S2193 CC-FF/1-4 419 0.77 2.55 0.96 0.69 0.75 1 1.71  1.214948559
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NUTRANL - Pre-EPA Verification Sample Analyses
Lakeshore East
221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample | Sampie Description Weight| U-238 U-238 Th-232| Th-232 Ra-226 Ra-226 | Radium| Total Radium
iD Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
263  12/5/2002 Pre- EPA S2194 EE-FF/12-14 38.4 3.25 1.95 1.28 0.52 0.22 0.72 1.5 0.888144132
264  12/5/2002 Pre- EPA S2195 SS-UU/32-34 39.9 9.7 2.45 1.22 0.63 1.69 0.88 291 1.082266141
265 12/5/2002 Pre- EPA 52196 XX-18 323 6.32 1.85 0.18 0.48 1.54 0.7 1.72  0.848763807
273  12/5/2002 Pre- EPA $2204 NN-PP/42-45 22.4 0.96 1.82 2.59 0.49 0.02 0.67 2.61 0.830060239
3

KAPROJECT\132193XC\R132193XC001-Appendix_H _Nutranl.xis




)

USEPA Verification Sample Analyses (Five Samples per Set)

®

THE INFRABTRUCTURE IMPERATIVE

\
Eal STS CONSULTANTS



(

NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample | Sample Description Weight| U-238 U-238 Th-232| Th-232 | Ra-226{ Ra-226 {Radium | Total Radium
1D Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

53 10/18/2002 EPA 52026 F-H/32-35 EPA#1 28.2 9.09 2.78 0.08 0.7 3.1 1.04 3.19 1.259245806
54 10/18/2002 EPA S§2027 F-H/32-35 EPA#2 31.4 2.03 2.28 1.09 0.6 2.92 0.87 4.01 1.056834897
55 10/18/2002 EPA $2028 F-H/32-35 EPA#3 30.9 6.18 2.04 0.59 0.53 2.77 0.77 3.36 0.9347727
56 10/18/2002 EPA 52029 F-H/32-35 EPA#4 26.9 2.96 1.88 1.53 0.5 2.59 0.72 412 0.87658428
57 10/18/2002 EPA S2030 F-H/32-35 EPA#5 28.7 2.24 1.86 0.33 0.5 437 0.74 4.7 0.893084542
58 10/18/2002 EPA S$2031 H-J/32-35 EPA#1 346 0.72 1.92 1.714 0.52 0.45 0.72 2.16 0.888144132
59 10/18/2002 EPA §2032 H-J/32-35 EPA#2 33.2 1.62 1.79 0.57 0.49 2.68 0.7 3.25 0.854458893
60 10/18/2002 EPA $2033 H-J/32-35 EPA#3 35.4 5.91 2.63 0 0.68 2.87 1.01 2.87 1.217579566
61 10/18/2002 EPA S$2034 H-J/32-35 EPA#4 317 6.32 2.17 0.27 0.56 2.28 0.8t 2.55 0.984733466
62 10/18/2002 EPA 52035 H-J/32-35 EPA#5 34 0.25 2.46 0.79 0.67 2.57 0.96 3.36 1.170683561
63 10/18/2002 EPA 52036 H-J/29-32 EPA#1 29.5 3.31 1.98 0.8 0.52 2.54 0.76 3.34 0.920869155
64 10/18/2002 EPA 52037 H-J/29-32 EPA#2 30.6 3.94 2.85 1.59 0.75 1.24 1.05 2.83  1.29034879
65 10/18/2002 EPA $2038 H-J/29-32 EPA#3 30.6 3.13 2.37 0.95 0.61 1.27 0.88 2.22 1.070747403
66 10/18/2002 EPA §2039 H-J/29-32 EPA#4 302 -037 2 1.34 0.54 2.14 0.78 3.48 0.948683298
67 10/18/2002 EPA $2040 H-J/29-32 EPA#5 28.7 1 2.33 0.38 0.64 3.39 0.93 3.77 1.128937554
68 10/18/2002 EPA S2041 F-H/29-32 EPA#1 27.2 -2 2.45 1.8 0.68 0.76 0.97 256  1.18460964
69 10/18/2002 EPA 52042 F-H/29-32 EPA#2 26.1 217 2.36 1.27 0.63 2.81 0.91 4.08 1.106797181
70 10/18/2002 EPA S$2043 F-H/29-32 EPA#3 249 1.78 2.04 1.37 0.56 1.82 0.78 3.19 0.960208311
71 10/18/2002 EPA $2044 F-H/29-32 EPA#4 26 1.28 1.85 0.76 05 1.93 0.72 2.69 0.87658428
72 10/18/2002 EPA 52045 F-H/29-32 EPA#5 26.6 4.08 2.01 0.54 0.52 2.56 0.76 3.1 0.920869155
138 11/15/2002 EPA 52091 E-1/3-5 EPA#1 29.3 1.86 2.21 1.46 0.59 0.28 0.83 1.74 1.018331969
139 11/15/2002 EPA §2092 E-1/3-5 EPA#2 285 2.54 1.67 1.24 0.45 1.88 0.64 3.12 0.7823682
140 11/15/2002 EPA S2093 E-1/3-5 EPA#3 28.9 8.16 22 0.18 0.56 2.64 0.82 2.82 0.992975327
141 11/15/2002 EPA S2094 E-1/3-5 EPA#4 32 4.58 2.48 1.04 0.65 217 0.94 3.21  1.142847321
142  11/15/2002 EPA $2095 E-1/3-5 EPA#5 30 6.43 2.62 0.59 0.69 2.54 0.99 3.13 1.206731122
143 11/15/2002 EPA S2096 E-1/5-7 EPA#1 319 3.69 1.82 1.31 0.48 2.08 0.68 3.39 0.832346082
144 11/15/2002 EPA 52097 E-I/5-7 EPA#2 334 5.76 1.97 1.93 0.52 1.52 0.72 3.45 0.888144132
145 11/15/2002 EPA $2098 E-1/5-7 EPA#3 32.1 5.59 2.23 0.1 0.58 3.42 0.86 3.52 1.037304198
146 11/15/2002 EPA §2099 E-1/5-7 EPA#4 29.2 4.99 1.76 1.14 0.46 0.55 0.65 1.69 0.796303962
147 11/15/2002 EPA $2100 E-I/5-7 EPA#5 33.1 4.24 2.92 08 0.78 2.54 1.09 3.34 1.340335779
150 11/18/2002 EPA $2101 E-J/7-9 EPA#1 27.7 37 1.9 1.13 0.51 1.6 0.72 2.73  0.88232647
151 11/18/2002 EPA $§2102 E-J/7-9 EPA#2 26.5 2.31 2.15 1.67 0.58 1.72 0.81 3.39 0.996242942
152 11/18/2002 EPA 52103 E-J/7-9 EPA#3 257 349 2.05 0.19 0.55 3.24 0.8 3.43 0.970824392
153 11/18/2002 EPA S2104 E-J/7-9 EPA#4 271 4.68 2.57 1.81 0.66 0.25 0.92 2.06 1.132254388
154 11/18/2002 EPA 52105 E-J/7-9 EPA#5 26.2 5.23 1.9 1.12 0.5 1.67 0.71 279 0.868389314
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
155 11/18/2002 EPA S2106 1-K/9-13 EPA#1 28.8 4.72 2.52 0.94 0.67 2.75 0.97 3.69 1.17889779
156 11/18/2002 EPA $2107 I-K/9-13 EPA#2 27.6 1.57 2.32 1.02 0.63 2.83 0.9 3.85 1.098590005
157 11/18/2002 EPA $2108 I-K/9-13 EPA#3 29.6 5.65 2.66 2.41 0.7 1.55 0.97 3.96 1.196202324
158 11/18/2002 EPA S$2109 |-K/9-13 EPA#4 279 1093 3.21 1.39 0.81 1.45 1.13 2.84 1.390323703
159 11/18/2002 EPA S§2110 I-K/9-13 EPA#5 29 4,55 3 1.55 0.78 1.89 1.12 3.44 1.364844313
160 11/18/2002 EPA S2111 KK-MM.5/54-56.5 EPA#1 329 4.46 23 0.45 0.62 2.13 0.88 2.58 1.076475731
161  11/18/2002 EPA $2112 KK-MM.5/54-56.5 EPA#2 32 3N 2.14 0.85 0.57 1.21 0.82 2.06 0.998649088
162 11/18/2002 EPA $2113 KK-MM.5/54-56.5 EPA#3 31.8 7.39 1.83 1.01 0.46  -0.03 0.65 0.98 0.796303962
163 11/18/2002 EPA S$2114 KK-MM.5/54-56.5 EPA#4 29.7 3.13 2.49 0.7 0.68 1.7 0.96 2.4 1176435294
164 11/18/2002 EPA $2115 KK-MM.5/54-56.5 EPA#5 31.4 7.86 258 -0.56 0.65 2.32 0.97 1.76 1.167647207
165 11/18/2002 EPA $2116 E-1/1-3 EPAi#1 28 6.58 2.12 1.35 0.55 1.93 0.78 3.28 0.954410813
166 11/18/2002 EPA S$2117 E-1/1-3 EPA#2 28.5 5.39 2.42 1.78 0.64 1.55 0.9 3.33 1.104355015
167 11/18/2002 EPA S2118 E-I/1-3 EPA#3 29.1 1.88 2.34 2.05 0.63 0.76 0.87 2.81 1.074150827
168 11/18/2002 EPA S$2119 E-1/1-3 EPA#4 289 3.33 2.19 0.86 0.58 2.56 0.85 3.42 1.029028668
169 11/18/2002 EPA $2120 E-1/1-3 EPA#5 29 4.76 3.17 1.7 0.83 0.88 1.15 2.58 1.418238344
170 11/18/2002 EPA S$2121 C-E/9.5-10.5 EPA#1 32.6 4.85 2.39 0.57 0.62 1.38 0.88 1.95 1.076475731
171 11/18/2002 EPA S2122 C-E/9.5-10.5 EPA#2 344 6.09 3.07 1.39 0.8 1.22 1.14 2.61 1.392695229
172 11/18/2002 EPA S$2123 C-E/9.5-10.5 EPA#3 315 5.53 2.58 0.91 0.69 1.52 0.96 2.43  1,18224363
173 11/18/2002 EPA S2124 C-E/9.5-10.5 EPA#4 32.7 4.56 2.43 1.23 0.64 0.86 0.91 2.09 1.112519663
174 11/18/2002 EPA 82125 C-E/9.5-10.5 EPA#5 31.8 2.86 2.35 1.5 0.63 1.22 0.9 2.72 1.098590005
175 11/18/2002 EPA $2126 KK-00/41-44 EPA#1 35.8 7.08 2.25 0.1 0.57 4.21 0.84 432 1.015135459
176 11/18/2002 EPA $2127 KK-00/41-44 EPA#2 34 -0.12 2.28 1.79 0.63 0.2 0.85 1.99 1.058017013
177 11/18/2002 EPA $2128 KK-00/41-44 EPA#3 35.6 6.2 2.6 1.15 0.68 1.51 0.96 2.66 1.176435294
178 11/18/2002 EPA §2129 KK-00/41-44 EPA#4 36.1 4 2.55 2.09 0.68 0.38 0.92 2.47 1.144027972
179 11/18/2002 EPA 52130 KK-O0/41-44 EPA#5 35.6 7.23 2.95 0.67 0.76 2.02 1.11 2.69 1.345250906
180 11/18/2002 EPA 52131 RR-85/43-45 EPA#1 33.4 7.94 224 -0.13 0.57 2.67 0.85 2.54  1.02342562
181 11/18/2002 EPA $2132 RR-55/43-45 EPA#2 33.3 4.46 2.25 0.07 0.58 2.58 0.86 2.65 1.037304198
182 11/18/2002 EPA 52133 RR-55/43-45 EPA#3 315 0.76 2.15 1.52 058 -0.17 0.81 1.35 0.996242942
183 11/18/2002 EPA $2134 RR-85/43-45 EPA#4 323 5.92 1,76 0.37 0.46 1.27 0.66 1.64 0.804487414
184 11/18/2002 EPA S$2135 RR-S5/43-45 EPA#5 33.6 1.48 1.99 0.35 0.52 1.61 0.76 1.96 0.920869155
218  12/2/2002 EPA $52155 HH.5-KK/32-38 EPA#1 33.1 473 2.15 0.93 0.57 2.96 0.82 3.89 0.998649088
219 12/2/2002 EPA S$2156 HH.5-KK/32-38 EPA#2 334 9.37 2.61 0.71 0.67 2.48 0.96 3.19 1.170683561
220 12/2/2002 EPA $2157 HH.5-KK/32-38 EPA#3 335 10.82 2.67 0.15 0.68 3.19 0.99 3.34 1.201041215
221 12/2/2002 EPA $2158 HH.5-KK/32-38 EPA#4 31.7 5.45 2.38 0.83 0.64 2.39 0.91 3.22 1.112519663
222 12/2/2002 EPA $2159 HH.5-KK/32-38 EPA#5 31.9 3.35 2.82 1.7 0.77 1.22 1.08 2.92 1.326386067
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium | Total Radium
D Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
223  12/2/2002 EPA S$2160 LL.5-MM/32-38 EPA#1 371 7.22 2.46 1.34 0.63 1.1 0.89 2.44 1.090412766
224  12/2/2002 EPA S2161 LL.5-MM/32-38 EPA#2 34.6 4.41 2.26 0.61 0.59 1.71 0.85 2.32 1.034698024
225 12/2/2002 EPA 82162 LL.5-MM/32-38 EPA#3 36.3 1.57 2.25 0.65 0.61 2.23 0.86 2.88 1.054371851
226  12/2/2002 EPA S2163 LL.5-MM/32-38 EPA#4 36 6.44 3.4 0.97 0.89 1.28 1.26 2.25 1.542627628
227  12/2/2002 EPA S$2164 LL.5-MM/32-38 EPA#5 37.1 5.74 2.16 0.23 0.56 2.44 0.82 2.67 0.992975327
228 12/2/2002 EPA $2165 O0-TT/17-19.5 EPA#1 26.1 5.05 2.07 1.49 0.53 1.46 0.76 2.95 0.926552751
229 12/2/2002 EPA 52166 OO-TT/17-19.5 EPA#2 26.3 0.15 2.21 1.31 0.6 0.65 0.85 1.96 1.040432602
230 12/2/2002 EPA $2167 O0O-TT/17-19.5 EPA#3 25.4 -1.1 2.44 0.55 0.67 1.61 0.97 2.16  1.17889779
231 12/2/2002 EPA $2168 OO-TT/17-19.5 EPA#4 26.9 7.07 2.54 0.1 0.66 2.78 0.95 2.89 1.156762724
232  12/2/2002 EPA S$2169 OO-TT/17-19.5 EPA#5 25.3 2.36 1.94 1.01 0.53 3.03 0.76 4.04 0.926552751
233  12/2/2002 EPA S$2170 O0-TT/19.5-22 EPA#1 255 5.53 2.38 0.27 0.62 2.27 0.89 2.54 1.084665847
234 12/2/2002 EPA $2171 O0-TT/19.5-22 EPA#2 28.2 6.81 2.94 0.86 0.76 1.02 1.07 1.88 1.312440475
235 12/2/2002 EPA §2172 O0-TT1/19.5-22 EPA#3 28.8 4.96 1.93 0.82 0.51 1.31 0.73 2.13 0.890505474
236 12/2/2002 EPA S$2173 OO-TT/19.5-22 EPA#4 27.3 3.7 1.87 1.09 0.49 0.58 0.68 1.67 0.838152731
237 12/2/2002 EPA 82174 OO-TT/19.5-22 EPA#5 28.7 -4.38 2.76 2.04 0.79 1.38 1.13 3.42 1.378767566
238  12/2/2002 EPA S$2175 KK-LL.5/32-38 EPA#1 30.4 5.2 2.99 1.91 0.79 0.35 1.08 2.26 1.338095662
239 12/2/2002 EPA 82176 KK-LL.5/32-38 EPA#2 31.5 0.76 2.59 1.68 0.69 1.23 0.97 291 1.190378091
240 12/2/2002 EPA $2177 KK-LL.5/32-38 EPA#3 31.6 0.06 1.9 1.32 0.51 1.02 0.72 2.34 0.88232647
241 12/2/2002 EPA S$2178 KK-LL.5/32-38 EPA#4 31.2 -0.32 2.94 2.44 0.79 0.15 1.1 2.59  1.36242431
242  12/2/2002 EPA §2179 KK-LL.5/32-38 EPA#5 27.6 1.51 2.08 1.41 0.56 1.5 0.79 291 0.968349111
243  12/2/2002 EPA $2180 GG-HH.5/32-38 EPA#1 36.2 4.51 2.04 1.03 0.54 1.48 0.75 2.51 0.924175308
244  12/2/2002 EPA S2181 GG-HH.5/32-38 EPA#2 37.7 10.27 2.7 0.94 0.69 2.34 0.99 3.28 1.206731122
245 12/2/2002 EPA 52182 GG-HH.5/32-38 EPA#3 35.6 2.02 2.07 1.83 0.56 1.52 0.78 3.35 0.960208311
246  12/2/2002 EPA $2183 GG-HH.5/32-38 EPA#4 33.7 6.18 2.77 0.39 0.71 1.45 1.04 1.84 1.259245806
247  12/2/2002 EPA S2184 GG-HH.5/32-38 EPA#5 35.6 5.96 2.4 1.73 0.62 0.53 0.85 2.26 1.052093152
276  12/6/2002 EPA $2205 CC-FF/1-4 EPA#1 24.5 3.72 2.08 0.09 0.55 0.87 0.8 0.96 0.970824392
277 12/6/2002 EPA $2206 CC-FF/1-4 EPA#2 23.6 2.91 2.08 0.67 0.56 -0.36 0.78 0.31 0.960208311
278  12/6/2002 EPA 52207 CC-FF/1-4 EPA#3 23.3 2.46 1.77 0.33 0.48 1.42 0.7 1.75 0.848763807
279 12/6/2002 EPA §52208 CC-FF/1-4 EPA#4 254 6.42 2.06 -0.52 0.55 1.91 0.81 1.39 0.979081202
280 12/6/2002 EPA $2209 CC-FF/1-4 EPA#5 22.3 7.08 1.53 0 0.38 -0.18 0.55 -0.18 0.668505797
281  12/6/2002 EPA S$2210 EE-FF/12-14 EPA#1 27.2 3.2 2.66 1.27 0.71 -1.47 0.97 -0.2 1.202081528
282  12/6/2002 EPA S$2211 EE-FF/12-14 EPA#2 27.4 3.38 1.87 0.14 0.51 1.11 0.73 1.25 0.890505474
283  12/6/2002 EPA S§2212 EE-FF/12-14 EPA#3 28.3 5.13 1.75 0.1 0.46 0.88 0.68 0.98  0.82097503
284 12/6/2002 EPA S2213 EE-FF/12-14 EPA#4 27.9 2.09 2.49 0.7 0.67 1.04 0.96 1.74 1.170683561
285  12/6/2002 EPA $2214 EE-FF/12-14 EPA#5S 27.2 6.16 2.43 -0.67 0.62 1.54 0.95 0.87 1.134416149
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
286  12/6/2002 EPA S§2215 SS-UU/32-34 EPA#1 20.9 2.39 2.11 1.1 0.56 -0.18 0.79 0.92 0.968349111
287  12/6/2002 EPA $2216 SS-UU/32-34 EPA#2 21.7 6.09 1.88 -0.41 0.48 1.52 0.72 1.11  0.865332306
288  12/6/2002 EPA $2217 SS-UU/32-34 EPA#3 20.4 5.49 2.08 -0.44 0.55 2.03 0.81 1.59 0.979081202
289 12/6/2002 EPA 82218 SS-UU/32-34 EPA#4 20.5 0.63 1.97 -0.04 0.54 1.56 0.8 1.52 0.965194281
290 12/6/2002 EPA $2219 SS-UU/32-34 EPA#S 20.8 4,12 2.22 -0.04 0.59 1.7 0.87 1.66 1.051189802
291  12/6/2002 EPA §2220 XX-18 EPA#1 18.2 3.4 2.82 -0.13 0.76 1.28 1.11 1.15 1.345250906
292  12/6/2002 EPA 52221 XX-18 EPA#2 19.2 -0.63 1.83 0.76 0.5 0.79 0.74 1.55 0.893084542
293 12/6/2002 EPA $2222 XX-18 EPA#3 18 1.77 2.1 0.18 0.58 1.81 0.83 1.99 1.012570985
294  12/6/2002 EPA 52223 XX-18 EPA#4 18.5 3.15 1.55 0.79 0.41 0.47 0.58 1.26 0.710281634
295 12/6/2002 EPA 52224 XX-18 EPA#5 19.8 2.12 2.21 1.09 0.59 0.2 0.83 1.29 1.018331969
296 12/6/2002 EPA §2225 JJ-00/8-11 EPA#1 19.3 1.29 2.38 0.39 0.65 1.11 0.93 1.5 1.134636506
297  12/6/2002 EPA §2226 JJ-00/8-11 EPA#2 19.8 6.78 1.86 -1.2 0.48 3.57 0.73 2.37 0.873670418
298 12/6/2002 EPA 52227 JJ-00/8-11 EPA#3 19.7 1.87 1.76 0.55 0.47 1 0.68 1.55 0.826619622
299  12/6/2002 EPA §2228 JJ-00/8-11 EPA#4 19.3 1.96 227 0.85 0.62 0.96 0.87 1.81 1.068316433
300 12/6/2002 EPA §2229 JJ-00/8-11 EPA#5 18.2 3.57 1.69 0.82 0.45 0.95 0.65 1.77 0.790569415
303 12/9/2002 EPA S$2230 JJ-00/11-13.5 EPA#1 16.9 3.27 2.7 0.14 0.72 1.98 1.05 212  1.27314571
304 12/9/2002 EPA $2231 JJ-00/11-13.5 EPA#2 18.3 -1.86 2.09 0.19 0.58 1.95 0.86 2.14 1.037304198
305 12/9/2002 EPA $2232 JJ-00/11-13.5 EPA#3 17.1 1.2 2.04 0.04 0.55 1.61 0.81 1.65 0.979081202
306  12/9/2002 EPA 52233 JJ-00/11-13.5 EPA#4 17.8 5.67 2.83 0.29 0.75 1.57 1.08 1.86 1.31487642
307  12/9/2002 EPA S§$2234 JJ-00/11-13.5 EPA#5 17.6 3.31 1.79 -0.63 0.47 2.21 0.71 1.58 0.851469318
308 12/9/2002 EPA $2235 JJ-00/13.5-16 EPA#1 18.1 4,55 2.74 0.18 0.73 1.68 1.04 1.86 1.270629765
309  12/9/2002 EPA $2236 JJ-O0/13.5-16 EPA#2 17.9 5.34 2.83 1.15 0.75 0.26 1.04 1.41 1.282224629
310  12/9/2002 EPA §2237 JJ-00/13.5-16 EPA#3 17.8 7.41 1.74 -0.21 0.44 2.48 0.66 2.27 0.793221281
311 12/9/2002 EPA $2238 JJ-00/13.5-16 EPA#4 18.2 0.91 2.71 0.88 0.73 1.39 1.07 2.27 1.295299193
312 12/9/2002 EPA 52239 JJ-00/13.5-16 EPA#5 17.2 4.39 2.06 0.9 0.54 0.31 0.77 1.21  0.940478602
313 12/9/2002 EPA S$2240 NN-PP/42-45 EPA#1 19.2 1.54 2.03 1.76 0.55 0.3 0.76 2.06 0.938136451
314  12/9/2002 EPA S$2241 NN-PP/42-45 EPA#2 18 3.76 2.32 1.19 0.62 0.15 0.87 1.34 1.068316433
315  12/9/2002 EPA S2242 NN-PP/42-45 EPA#3 18.2 2.34 1.96 0.81 0.53 1.87 0.76 2.68 0.926552751
316  12/9/2002 EPA 52243 NN-PP/42-45 EPA#4 18.2 3.1 2.6 1.27 0.69 0.51 0.99 1.78 1.206731122
317  12/9/2002 EPA 52244 NN-PP/42-45 EPA#5 17.9 2.89 2.37 0.68 0.63 1.86 0.92 2.54 1.115033632
358 12/23/2002 EPA 82271 26CD EPA #1 2r2 -0.77 2.44 1.24 0.67 1.21 0.94 2.45 1.154339638
359 12/23/2002 EPA S$2272 26CD EPA #2 25.8 8.14 2.14 0.11 0.55 227 0.8 2.38 0.970824392
360 12/23/2002 EPA 52273 26CD EPA #3 239 3.27 2 1.04 0.53 1.88 0.77 2.92 0.9347727
361 12/23/2002 EPA 52274 26CD EPA #4 252 7.1 2.2 -0.03 0.56 2.6 0.84 2.57 1.009554357
362 12/23/2002 EPA $§52275 26CD EPA #5 234 1.43 2.75 0.1 0.73 1.84 1.09 1.94 1.311868896
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, llinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium| Total Radium
1D Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
363 12/23/2002 EPA $2276 28A EPA #1 29 0.76 1.84 -0.19 0.5 1.72 0.75 1.53 0.901387819
364 12/23/2002 EPA $2277 28A EPA #2 27.9 5.15 2.18 0.23 0.56 0.58 0.81 0.81 0.984733466
365 12/23/2002 EPA S2278 28A EPA #3 28.5 5.19 2.48 1.48 0.63 -1.43 0.86 0.05 1.06606754
366 12/23/2002 EPA S2279 28A EPA #4 28.2 3.99 2.26 -0.04 0.6 0.93 0.89 0.89 1.073359213
367 12/23/2002 EPA S2280 28A EPA #5 27 1.99 1.98 0 0.52 0.84 0.76 0.84 0.920869155
368 12/23/2002 EPA $2281 35B36A EPA#1 19.2 0.78 3.19 2.28 0.86 1.9 1.19 418 1.468230227
369 12/23/2002 EPA S$2282 35B36A EPA#2 19.6 1.01 1.9 2.26 0.51 1.31 0.7 3.57 0.866083137
370 12/23/2002 EPA $2283 35B36A EPA#3 17.6 6.59 1.56 0.94 0.4 2.19 0.58 3.13 0.704556598
371 12/23/2002 EPA 52284 35B36A EPA#4 18.5 9.32 2.35 -0.3 0.6 3.7 0.87 3.4 1.056834897
372 12/23/2002 EPA $2285 35B36A EPA#5 18.9 7.47 2.44 1.25 0.63 2.77 0.92 4.02 1.115033632
469 1/28/2003 EPA S$2344 E-F.5/13-19 EPA# 30.4 6.2 2.35 -0.31 0.59 2.54 09 2.23 1.076150547
470  1/28/2003 EPA $2345 E-F.5/13-19 EPA#2 29.8 0.2 217 0.95 0.59 3.34 0.86 4.29 1.042928569
471  1/28/2003 EPA $2346 E-F.5/13-19 EPA#3 30.3 3.27 1.93 0.45 0.5 1.97 0.74 2.42 0.893084542
472  1/28/2003 EPA S2347 E-F.5/13-19 EPA#4 29.8 -4.49 2.35 1.34 0.65 3.13 0.93 447 1.134636506
473  1/28/2003 EPA $2348 E-F.5/13-19 EPA#5 30.8 -0.91 2.89 0.97 0.78 3.48 1.16 4.45 1.3978555
476  1/29/2003 EPA $2349 I-N/13-19 EPA#1 25.9 2.99 2.08 2.27 0.55 0.99 0.77 3.26 0.946255779
477  1/29/2003 EPA §2350 I-N/13-19 EPA#2 311 2.03 235 214 0.62 1.83 0.88 3.97 1.076475731
478  1/29/2003 EPA S$2351 I-N/13-19 EPA#3 31.3 5.6 23 1.33 0.6 2.97 0.86 4.3 1.048618138
479  1/29/2003 EPA $2352 1-N/13-19 EPA#4 27.2 7.73 2.63 1.07 0.67 1.51 0.94 2.58 1.154339638
480 1/29/2003 EPA $2353 I-N/13-19 EPA#5 33.1 423 2.43 1.58 0.64 3.48 0.9 5.06 1.104355015
481  1/29/2003 EPA 52354 S-9 West EPA#1 271 4.49 3.1 1.19 0.81 2.03 1.16 3.22 1.414814475
482  1/29/2003 EPA $2355 S-9 West EPA#2 26.2 1.72 2.34 1.95 0.63 1.14 0.86 3.09 1.06606754
483 1/29/2003 EPA S$2356 S-9 West EPA#3 26.9 4.05 2.02 0.73 0.54 3.18 0.77 3.91 0.940478602
484  1/29/2003 EPA §2357 S-9 West EPA#4 29 1.21 2.34 0.97 0.62 2.22 0.89 3.19 1.084665847
485  1/29/2003 EPA $2358 S-9 West EPA#5 28 4.21 2.93 1.25 0.77 1.65 1.09 29  1.33454112
486  1/29/2003 EPA $2359 S-9 East EPA#1 23.5 2.69 1.65 1.96 0.44 0.85 0.61 2.81 0.752130308
487  1/29/2003 EPA 82360 S-9 East EPA#2 22 4.19 2.89 0.09 0.78 2.04 1.1 2.13 1.356650287
48 1/29/2003 EPA S$2361 S-9 East EPA#3 23.5 0.01 8.72 -0.21 2.37 0.93 3.67 0.72 4.368729793
488  1/29/2003 EPA 52361 S-9 East EPA#3 235 7.53 2.28 0.09 0.58 3.35 0.88 3.44  1.05394497
489  1/29/2003 EPA 52362 S-9 East EPA#4 21.4 -1.35 217 1.7 0.61 1.93 0.86 3.63 1.054371851
490  1/29/2003 EPA $2363 S-9 East EPA#5 22.5 1.23 2.21 0.54 0.6 3.5 0.88 4.04 1.065082156
520 2/6/2003 EPA $2381 10A EPA#1 29.7 3.21 2.63 0.05 0.68 21 1.01 2.15 1.217579566
521 2/6/2003 EPA 52382 10A EPA#2 29.6 0.87 3.19 0.71 0.84 3.02 1.24 3.73 1.497731618
523 2/6/2003 EPA 52383 10A EPA#3 28.9 -0.97 2.05 0.18 0.55 3.69 0.83 3.87 0.995690715
524 2/6/2003 EPA 52384 10A EPA#4 32.5 -4.75 475 1.14 1.28 492 1.88 6.06 2274379036
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, Illinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
525 2/6/2003 EPA 52385 10A EPA#5 298 -7.07 5.08 1.78 1.37 2.91 1.96 4.69 2.391338537
528 2/7/2003 EPA 52386 29C EPA #1 271 0.58 28 3.35 0.75 -0.1 1 3.25 1.25
529 2/7/2003 EPA 52387 29C EPA #2 27.5 4.39 2.38 1.07 0.61 3.22 0.89 429 1.078981001
530 2/7/2003 EPA §2388 29C EPA #3 24.9 4.9 156  -0.24 0.41 4.28 0.61 4.04 0.734982993
531 2/7/2003 EPA $2389 29C EPA #4 25.2 3.65 224 1.04 0.59 2.27 0.84 3.31  1.0264983904
532 2/7/2003 EPA $2390 29C EPA #5 26.1 5.12 2.47 1.21 0.64 1.81 0.93 3.02 1.128937554
533 2/7/2003 EPA 52391 11A10B East EPA#1 425 29.06 23.97 7.24 6.04 86.75 9.31 93.99 11.09764389
534 2/7/2003 EPA 52392 11A10B East EPA#2 42 3.85 2.24 0.55 0.59 1.76 0.86 2.31 1.042928569
535 2/7/2003 EPA §2393 11A10B East EPA#3 42.8 4.01 1.77 1.14 0.46 2.39 0.66 3.53 0.804487414
536 2/7/2003 EPA 52394 11A10B East EPA#4 436 23 3.06 0.18 0.83 3.63 1.22 3.81 1.475567687
537 2/7/2003 EPA 52395 11A10B East EPA#5 41.8 2.48 2.44 1.26 0.65 2.61 0.93 3.87 1.134636506
538 2/7/2003 EPA 52396 11A10B West EPA#1 37.7 0.73 2.81 1.45 0.75 1.13 1.07 2.58 1.30667517
539 2/7/2003 EPA 52397 11A10B West EPA#2 40.8 5.91 233 -0M 0.6 1.58 0.87 1.17  1.056834897
540 2/7/2003 EPA 5§2398 11A10B West EPA#3 39.9 2.49 2.88 1.63 0.75 0.16 1.05 1.79  1.29034879
541 2/7/2003 EPA §2399 11A10B West EPA#4 39.8 6.54 1.92 0.69 0.49 1.13 0.7 1.82 0.854458893
542 2/7/2003 EPA $2400 11A10B West EPA#5 37.2 2.52 2.13 0.37 0.56 2.45 0.82 2.82 0.992975327
559  2/12/2003 EPA S$2411 11A10B East EPA#1 304 3.51 245 1.67 0.64 0.46 0.89 2.13 1.096220781
560 2/12/2003 EPA S2412 11A10B East EPA#2 29.2 -525 1.73 1.46 05 1.76 0.7 3.22 0.860232527
561  2/12/2003 EPA 52413 11A10B East EPA#3 26.1 0.94 2.81 0.55 0.73 1.29 1.07 1.84 1.295299193
562  2/12/2003 EPA S2414 11A10B East EPA#4 285 3.89 2.07 0.1 0.53 1.36 0.78 1.46 0.943027041
563  2/12/2003 EPA 52415 11A10B East EPA#5 316 -0.05 1.96 1.85 0.54 0.19 0.74 2.04 0.916078599
637 3/6/2003 EPA §2459 7C EPA#1 30.6 2.74 2.44 0.3 0.64 1.24 0.94 1.54 1.137189518
638 3/6/2003 EPA $2460 7C EPA#2 325 1.35 2.18 0.56 0.59 1.05 0.85 1.61 1.034698024
639 3/6/2003 EPA 52461 7C EPA#3 30.9 0.72 24 1.25 0.66 2.43 0.95 368 1.156762724
640 3/6/2003 EPA 52462 7C EPA#4 35 9.72 2.87 0.05 0.71 0.91 1.05 0.96 1.267517258
641 3/6/2003 EPA 52463 7C EPA#5 29.1 KRCH 2.59 0.19 0.68 1.5 0.99 1.69 1.201041215
691  3/27/2003 EPA 52482 9A#1 EPA#1 26.7 3.6 2.22 1.25 0.59 1.55 0.83 2.8 1.018331969
692  3/27/2003 EPA 52483 9A#1 EPA#2 234 -0.3 2.76 1.89 0.74 1.49 1.06 3.38 1.292749009
693  3/27/2003 EPA 52484 9A#1 EPA#3 246 6.3 2.32 1 0.61 2.62 0.88 3.62 1.070747403
694  3/27/2003 EPA S2485 9A#1 EPA#4 25.3 3.35 2.55 1.61 0.68 0.6 0.96 221 1.176435294
695  3/27/2003 EPA 52486 9A#¥1 EPA#5 246  -0.59 2.46 1.74 0.67 1.09 0.94 283 1.154339638
696  3/27/2003 EPA $2487 9A#2 EPA#1 23.7 3.01 2.26 0.78 0.6 0.79 0.86 1.57 1.048618138
697  3/27/2003 EPA 52488 9A#2 EPA#2 25.6 5.58 1.65 0.38 0.43 1.39 0.62 1.77 0.754519715
698  3/27/2003 EPA S2489 9A#2 EPA#3 247 0.31 1.62 1.43 0.44 0.68 0.62 2.11 0.760263112
699  3/27/2003 EPA S2490 9A#2 EPA#4 225 0.63 2.26 1.14 0.62 1.63 0.88 2.77 1.076475731
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)

Lakeshore East

221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium| Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
700 3/27/2003 EPA 52491 9A#2 EPA#5 246 0 2 0.62 0.54 2.07 0.78 2.69 0.948683298
701 3/27/2003 EPA S2492 9B EPA#1 26.5 4.25 2.18 2.01 0.58 1.58 0.8 3.59 0.988129546
702  3/27/2003 EPA S2493 9B EPA#2 27.4 6.08 2.6 -0.07 0.68 4.45 1.01 4.38 1.217579566
703  3/27/2003 EPA S2494 9B EPA#3 26.8 1.18 1.91 1.73 0.51 1.76 0.73 3.49 0.890505474
704  3/27/2003 EPA S$2495 9B EPA#4 27.5 1.46 2.48 2.5 0.67 1.02 0.92 3.52 1.138112472
705  3/27/2003 EPA 52496 9B EPA#S 26.7 1.27 2.61 2.22 0.7 1.1 0.98 3.32 1.204325537
706  3/27/2003 EPA S2497 36A EPA#1 31.6 1.24 2.84 1.85 0.75 -1.44 1.02 0.41 1.266056871
707  3/27/2003 EPA $2498 36A EPA#2 33.5 2.22 1.83 1.21 0.48 0.05 0.68 1.26 0.832346082
708  3/27/2003 EPA $2499 36A EPA#3 30.9 2.24 2.67 0.25 0.7 1.55 1.04 1.8 1.253634716
709  3/27/2003 EPA S$2500 36A EPA#4 31.8 6.38 2.59 0.62 0.68 0.02 0.95 0.64 1.168289348
710 3/27/2003 EPA S§2501 36A EPA#5 315 2.68 2.12 0.36 0.56 0.64 0.81 1 0.984733466
738 4/4/2003 EPA $2517 11C#1 EPA#1 36.4 1.15 2.18 0.33 0.58 1.27 0.84 1.6 1.020784012
739 4/4/2003 EPA S$2518 11C#1 EPA#2 35.7 2.08 2.49 0.27 0.68 1.47 0.98 1.74 1.192811804
740 4/4/2003 EPA S2519 11C#1 EPA#3 33.5 -1.69 1.64 09 0.45 0.36 0.64 1.26 0.7823682
741 4/4/2003 EPA 82520 11C#1 EPA#4 36.5 8.6 3.15 1.46 0.8 -0.42 1.08 1.04 1.344023809
742 4/4/2003 EPA S2521 11C#1 EPA#S 36.8 8.03 2.54 -04 0.64 3.25 0.97 2.85 1.16211015
743 4/4/2003 EPA S$2522 11C#2 EPA#1 31.8 5.93 2.59 15 0.67 2.74 0.97 424  1.17889779
744 4/4/2003 EPA $2523 11C#2 EPA#2 32.3 1052 3.22 0.68 0.81 2.34 1.17 3.02 1.423024947
745 4/4/2003 EPA 52524 11C#2 EPA#3 32.5 1.86 2.77 1.63 0.74 1.41 1.03 3.04 1.268266534
746 4/4/2003 EPA S§2525 11C#2 EPA#4 29.4 5.47 2.27 1.9 0.59 1.99 0.83 3.89 1.018331969
747 4/4/2003 EPA S$2526 11C#2 EPA#S 32.9 -0.65 2.37 0.97 0.63 3.59 0.92 456 1.115033632
748 4/4/2003 EPA $2527 11D EPA#1 354 6.96 3.13 0.6 0.79 2.52 1.16 3.12 1.40346001
749 4/4/2003 EPA 52528 11D EPA#2 346 0.1 2.98 2.36 0.82 0.65 1.13 3.01 1.396173342
750 4/4/2003 EPA $2529 11D EPA#3 36.7 3 2.91 -0.28 0.78 2.95 1.17 2.67 1.406164997
751 4/4/2003 EPA $2530 11D EPA#4 32.9 2.81 2.22 0.79 0.59 2.46 0.86 3.25 1.042928569
752 4/4/2003 EPA 82531 11D EPA#5 35.3 5.03 2.89 0.4 0.75 2.18 1.11 2.58 1.339626814
753 4/4/2003 EPA $2532 10C EPA#1 32.2 6.17 2.92 1.74 0.74 0.58 1.03 2.32 1.268266534
754 4/4/2003 EPA 52533 10C EPA#2 345 1.71 3.36 1.13 0.89 2.54 1.27 3.67 1.550806242
755 4/4/2003 EPA S2534 10C EPA#3 32.6 -3.34 2 1.81 0.56 1.54 0.78 3.35 0.960208311
756 4/4/2003 EPA S$2535 10C EPA#4 31.1 6 3.97 0.66 1.02 1.51 1.45 2.17 1.772822608
757 4/4/2003 EPA 52536 10C EPA#5 30.3 -0.27 3.33 0.33 0.89 1.89 1.29 222 1.56722685
758 4/4/2003 EPA S2537 10D#1 EPA#1 31.6 -1.08 2.16 2.44 0.6 0.36 0.82 2.8 1.016070864
759 4/4/2003 EPA S2538 10D#1 EPA#2 29.8 6.57 2.69 1.92 0.7 2 0.98 3.92 1.204325537
760 4/4/2003 EPA S2539 10D#1 EPA#3 345 1.99 3.3 1.56 0.9 2.96 1.26 452 1.548418548
761 4/4/2003 EPA $2540 10D#1 EPA#4 33.6 -1.67 3.02 1.24 0.84 3.83 1.21 5.07 1.472990156
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, lllinois

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
762 4/4/2003 EPA S2541 10D#1 EPA#5 343 -2.79 2.85 1.38 0.79 1.75 1.15 3.13 1.395206078
763 4/4/2003 EPA $2542 9C EPA#1 28.6 2.55 2.98 0.8 0.79 1.44 1.14 2.24 1.386975126
764 4/4/2003 EPA $2543 9C EPA#2 277 2.13 25 0.01 0.67 2.83 1.02 2.84 1.220368797
765 4/4/2003 EPA S§2544 9C EPA#3 31.2 5.35 3.98 1.4 1.01 1.07 1.45 2.47 1.767088
766 4/4/2003 EPA $§2545 9C EPA#4 29.8 4.59 2.86 0.16 0.78 4.1 1.13 426 1.373062271
767 4/4/2003 EPA $2546 9C EPA#5 32.6 0.09 35 1.81 0.93 1.58 1.31 3.39 1.606549097
768 4/4/2003 EPA $2547 10D#3 EPA#1 34.6 1.85 2.04 1.65 0.55 1.47 0.77 3.12 0.946255779
769 4/4/2003 EPA §2548 10D#3 EPA#2 34.8 5.31 2,57 1.91 0.68 0.3 0.94 221 1.160172401
770 4/4/2003 EPA S$2549 10D#3 EPA#3 34.2 4.35 1.83 0.9 0.48 2.12 0.69 3.02 0.840535544
771 4/4/2003 EPA S§2550 10D#3 EPA#4 334 -007 2.59 1.78 0.69 1.69 0.97 3.47 1.190378091
772 4/4/2003 EPA S2551 10D#3 EPA#5 35.7 4.8 3.24 1.45 0.86 0.62 1.2 2.07 1.476346843
784  4/11/2003 EPA $2559 9D/9C NE EPA#1 26.7 1.64 3.4 1.53 0.9 0.08 1.26 1.61 1.548418548
785  4/11/2003 EPA $2560 9D/3C NE EPA#2 27.8 5.16 3.55 0.57 0.91 1.64 1.32 221 1.603277892
786  4/11/2003 EPA $2561 9D/9C NE EPA#3 27.4 3.87 2.52 0.97 0.66 0.44 0.94 1.41 1.148564321
787  4/11/2003 EPA $2562 9D/9C NE EPA#4 27.2 0.63 2.32 1 0.63 1.43 0.9 2.43 1.098590005
788  4/11/2003 EPA $2563 9D/9C NE EPA#5 28.1 -0.14 2.45 1.79 0.66 0.66 0.93 2.45 1.140394669
789  4/11/2003 EPA 52564 9D/9C SE EPA#1 29.6 -249 2.59 2.51 0.71 1.17 0.98 3.68 1.210165278
790  4/11/2003 EPA S$2565 9D/9C SE EPA#2 32.2 7.02 2,97 1.68 0.78 1.92 1.1 3.6 1.348480626
791  4/11/2003 EPA $2566 9D/9C SE EPA#3 32.6 3.02 2.17 0.85 0.57 3.75 0.84 4.6 1.015135459
792  4/11/2003 EPA $2567 9D/9C SE EPA#4 30.7 -0.4 3.59 0.69 0.96 3.1 1.42 3.79 1.714059509
793  4/11/2003 EPA $2568 9D/9C SE EPA#5 30.3 6.38 2.53 2,59 0.65 0.69 0.9 3.28 1.110180166
794  4/11/2003 EPA $2569 9D/9C NW EPA#1 286  -2.08 2.37 1.67 0.64 1.28 0.91 2.95 1.112519663
795  4/11/2003 EPA S$2570 9D/9C NW EPA#2 26.7 5.28 2.68 0.39 0.7 2.03 1.02 242 1.237093368
796  4/11/2003 EPA S2571 9D/9C NW EPA#3 264 -075 1.93 245 052 -0.91 0.72 1.54 0.888144132
797  4/11/2003 EPA $2572 9D/9C NW EPA#4 26.6 5.88 2.55 0.62 0.67 2.84 0.97 3.46 1.17889779
798  4/11/2003 EPA $2573 9D/9C NW EPA#5 257 194 2.98 1.34 0.81 1.47 1.17 2.81 1.423024947
799  4/11/2003 EPA S§2574 9D/9C SW EPA#1 21.6 0.93 3.74 1.26 1.04 0.65 1.44 1.91 1.776288265
800  4/11/2003 EPA $2575 9D/9C SW EPA#2 244 455 3.34 0.04 0.89 3.31 1.31 3.35 1.583729775
801  4/11/2003 EPA 52576 9D/9C SW EPA#3 223 2.01 2.79 0.33 0.74 2.32 1.1 2.65 1.325745074
802  4/11/2003 EPA 52577 9D/9C SW EPA#4 25.3 0.5 2.57 2.11 0.71 1.97 0.99 408 1.218277472
803 4/11/2003 EPA 82578 9D/9C SW EPA#5 24.5 7.41 3.18 1.22 0.82 -0.02 1.14 1.2 1.404279175
804  4/11/2003 EPA $2579 10D#2 EPA#1 28.8 0.83 2.64 0.49 0.71 1.39 1.04 1.88 1.259245806
805 4/11/2003 EPA $2580 10D#2 EPA#2 28.7 0.69 2.87 1.65 0.79 1.6 1.11 325 1.36242431
806  4/11/2003 EPA S2581 10D#2 EPA#3 28.7 2.95 3.16 0.95 0.84 1.28 1.2 2.23 1.464786674
807  4/11/2003 EPA 52582 10D#2 EPA#4 30.6 8.08 3.72 1 093 -0.87 1.29 0.13 1.590282994
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NUTRANL - USEPA Verification Sample Analyses (Five Samples per Set)
Lakeshore East

221 North Columbus Drive, Chicago, lllinois
Summary of Lakeshore East Site Samples Through April 11, 2003
Total
Sample Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
808 4/11/2003 EPA $2583 10D#2 EPA#5 30.6 0.85 2.36 1.72 0.65 0.25 0.89 1.97 1.102088926
52 10/18/2002 EPA Spot S2025 G.5-33 34.4 5.61 2.01 0.91 0.52 4.49 0.75 5.4 0.912633552
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NUTRANL - Phase lll Lift Sample Analyses
Lakeshore East
221 North Columbus Drive, Chicago, Hlinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample | Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium| Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

318 12/9/2002 It S2245 25A 306  4.78 383  1.48 101 0.19 141 1.67 1734416328
319  12/9/2002 lift S2246 25B 251 6.55 3.27 0.89 0.85 0.85 1.24 1.74 1.503362897
320  12/9/2002 litt 52247 25C 30.8 8.73 3.46 1.49 0.9 0.37 1.23 1.86 1.524106296
321 12/9/2002 lift $2248 25D 30.7 2.9 2.27 1.22 0.59 0.95 0.84 217 1.026498904
322 12/9/2002 lift §2249 34A 26.4 2.06 3.3 -0.4 0.86 2.48 1.31 2.08 1.567067325
323  12/9/2002 lift S$2250 34B 248 6.36 3.1 0.62 0.81 1.51 1.17 2.13 1.423024947
324  12/9/2002 lift 52251 34C 271 9.72 3.31 0.69 0.83 -0.54 1.15 0.15 1.418238344
325 12/9/2002 lift $2252 34D 26.9 7.67 3.32 -0.47 0.85 1.51 1.26 1.04 1.519901313
326  12/9/2002 lift $2253 39A 221 7.75 2.4 -0.61 0.61 3.06 0.95 2.45 1.128981842
327  12/9/2002 lift §2254 39B 241 11.58 3.38 -0.58 0.85 2.03 1.22 1.45 1.486909547
328 12/9/2002 lift S§2255 39C 25.6 0.37 2.62 0.2 0.75 2.22 1.09 2.42 1.323102415
329  12/9/2002 lift S2256 39D 286 4.15 3.17 -0.21 0.87 2.78 1.25 2.57 1.522957649
330 12/9/2002 lift $2257 40A 25 3.97 3.18 0.03 0.84 1.48 1.21 1.51 1.472990156
331 12/9/2002 lift $§2258 408 27.7 6.92 3.69 1.66 0.95 0.18 1.32 1.84 1.626314853
336 12/12/2002 lift 52259 16A 33.6 1.1 2.82 0.78 0.78 4.47 1.15 525 1.389568278
337 12/12/2002 lift 82260 16B 225 -0.28 2.42 1.06 0.65 -1.5 09N -0.44 1.118302285
338 12/12/2002 lift $2261 16C 25.1 -1.6 3.3 1.76 0.91 1.41 1.28 3.17 1.570509471
339 12/12/2002 lift S2262 16D 26 9.92 3.47 0.73 0.86 0.39 1.27 1.12 1.533786165
375 12/24/2002 lift S2286 26A 35.1 0.12 3.23 0.35 0.86 3.09 1.26 3.44 1.525516306
376 12/24/2002 lift 52287 26B 36.3 3.53 2.05 1.32 0.54 0.81 0.77 2.13 0.940478602
377 12/24/2002 lift $2288 26C 42.8 1.09 3.03 1.16 0.83 0.81 1.19 1.97 1.450861813
378 12/24/2002 lift 52289 26D 40.8 11 3.35 -0.52 0.83 2.62 1.24 21 1.492146105
379 12/24/2002 lift $§2290 35A 39.8 4.84 3.92 1.79 1.02 -0.61 1.4 1.18 1.732166274
380 12/24/2002 lift 82291 35B 40.5 418 2.41 1.41 0.62 0.03 0.86 1.44 1.060188662
381 12/24/2002 lift §2292 35C 33 -1.17 2.7 1.44 0.75 1.34 1.07 2.78 1.30667517
382 12/24/2002 lift $2293 35D 40.4 1.1 2.55 1.25 0.69 1.49 0.98 2.74 1.198540779
385 12/26/2002 lift S§2294 17A 36 4.92 3.57 -0.04 0.93 1.15 1.34 1.11  1.631103921
386 12/26/2002 lift $2295 17B 35.5 2.73 3.53 0.31 0.95 2.82 1.38 3.13 1.675380554
387 12/26/2002 lift $2296 17C 36.5 6.02 3.52 0.79 0.93 1.87 1.31 2.66 1.606549097
388 12/26/2002 lift 52297 17D 33.2 4.77 2.79 0.61 0.72 2.79 1.07 3.4 1.289689885
389 12/26/2002 lift 52298 37A 234 6.06 3.22 0.13 0.81 0.5 1.19 0.63 1.439513807
390 12/26/2002 lift S$2299 37B 21.8 -0.2 2.18 2.06 0.6 0.77 0.83 2.83 1.024158191
391 12/26/2002 lift $2300 37C 20.3 1.52 2.87 1.62 0.78 -0.91 1.09 0.71 1.340335779
392 12/26/2002 lift §2301 37D 22.8 -1.12 3.06 0.74 0.85 1.01 1.22 1.75 1.486909547
393 12/26/2002 lift S2302 38A 28.1 0.79 3.36 2.09 0.92 -0.34 1.25 1.75 1.552063143
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NUTRANL - Phase lll Lift Sample Analyses
Lakeshore East
221 North Columbus Drive, Chicago, lllinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample | Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium ] Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
394 12/26/2002 lift $2303 38D 257  -1.56 2.81 0.61 0.78 0.71 1.13 1.32 1.373062271
402 1/3/2003 lift S2307 27A 33 6.09 3.66 1.19 1 235 1.37 3.54 1.696142683
403 1/3/2003 lift S2308 27B 33.6 5 29 0.73 0.75 2.2 1.09 2.93 1.323102415
404 1/3/2003 lift $2309 27C 314 2.55 2.82 2.15 0.74 0.14 1.02 229  1.26015872
405 1/3/2003 lift S$2310 27D 31 2.53 3.52 1.91 093 -0.11 1.28 1.8 1.582182038
412 1/7/2003 lift S$2313 28A 37.7 0.14 212 1.11 0.58 0.63 0.82 1.74 1.004390362
413 1/7/2003 lift S§2314 28B 40.7 8.43 2.59 0.59 0.67 1.5 0.96 2.09 1.170683561
414 1/7/2003 lift $2315 28C 349 7.99 3.36 0.18 0.88 1.3 1.25 1.48 1.528692252
415 1/7/2003 lift $2316 28D 36 7.35 2.8 -0.7 0.72 2.42 1.07 1.72 1.289689885
418 1/8/2003 lift $2317 29A 38.4 9.05 337 -0.19 0.84 2.48 1.23 229  1.48946299
419 1/8/2003 lift $2318 29D 40.4 8.78 209 -0.19 0.53 4.08 0.81 3.89 0.967987603
422  1/10/2008 lift S2319 298 29.3 6.77 265 -0.98 0.65 1.76 1.02 0.78 1.209504031
423  1/10/2003 lift 82320 29C 31.8 1.2 3.65 0.99 0.96 1.1 1.41 2.09 1.705784277
429  1/14/2003 lift S§2322 30A 36.5 8.57 3.79 0.75 0.96 1.16 1.36 1.91 1.664692164
430  1/14/2003 lift $2323 30D 30.5 4.09 2.88 0.55 0.75 1.99 1.11 254 1.339626814
434  1/15/2003 lift $2325 30B 26.2 5.09 2.69 0.19 0.7 1.46 1.02 1.65 1.237093368
435 1/15/2003 lift $2326 30C 28.4 8.87 289 -0.59 0.74 2.08 1.09 1.49 1.317459677
449  1/22/2003 lift 52332 31A 28.9 8.05 2.85 0.27 0.74 2.49 1.09 2.76 1.317459677
450  1/22/2003 lift 82333 31D 259 2.54 3.05 0.22 0.82 1.84 1.22 2.06 1.469965986
463  1/27/2008 lift S2340 13A 26 -1.34 2.52 1.31 0.69 2.43 0.99 3.74 1.206731122
464  1/27/2003 lift $2341 13D 28.5 0.28 2.88 0.44 0.77 1.26 1.13 1.7 1.367406304
465  1/27/2003 lift S$2342 22A 278 5.32 2.89 -0.1 0.75 0.7 1.11 0.6 1.339626814
466  1/27/2003 lift 52343 22D 30.2 4.27 3.61 1.14 0.91 -0.16 1.33 0.98 1.611521021
509 2/4/2003 lift S$2374 21B 39.1 -2.88 3.72 1.25 1.02 4.05 1.5 53 1.813945975
510 2/4/2003 lift 82375 21C 441 -3.89 3.73 0.42 0.99 2.69 1.49 3.11  1.788910283
511 2/4/2003 lift S$2376 1D 42.6 4.53 3.33 0.91 0.87 0.93 1.25 1.84 1.522957649
512 2/4/2003 lift S2377 3C 40.3 247 3.65 0.58 0.98 1.09 1.39 1.67 1.700735135
513 2/4/2003 ift 52378 3D 384 -3.06 2.62 1 0.72 1.27 1.05 227  1.27314571
514 2/4/2003 litt S§2379 9A 37.6 8.94 2.65 -1.1 0.67 1.7 1.01 0.6 1.212023102
515 2/4/2003 lift 52380 98B 373 -6.98 5.84 1.39 1.57 3.43 2.34 482 2.817889281
543 2/7/2003 lift 52401 88 30.9 2.7 2.99 1.09 077 -0.61 1.1 0.48 1.342721118
544 2/7/2003 lift 52402 8C 34.1 2.89 3.05 0.3t 0.81 2.64 1.18 295 1431258188
545 2/7/2003 lift 52403 8D 28.5 5.27 3.1 1.23 0.79  -0.02 11 1.21  1.354280482
546 2/7/2003 lift $2404 12C 29.5 5.76 3.19 0.49 0.84 1.26 1.2 1.75 1.464786674
547 2/7/2003 tift 52405 12D 29.6 0.59 2.81 -0.39 0.78 3.1 1.14 271 1381303732
2
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NUTRANL - Phase lll Lift Sample Analyses
Lakeshore East
221 North Columbus Drive, Chicago, Ilinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample | Sample Description Weight| U-238 U-238 Th-232| Th-232 Ra-226 | Ra-226 | Radium ] Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
548 2/7/2008 lift S2406 21A 279 0.76 3.05 0.7 0.81 -0.36 1.13 0.34 1.390323703
549 2/7/2003 lift $2407 21D 28.8 1.7 3.43 2.12 0.95 -0.1 1.27 2.02 1.586001261
566  2/13/2003 lift $2416 4C 20 6.91 3.25 -0.03 0.84 0.48 1.21 0.45 1.472990156
567  2/13/2003 lift §2417 4D 26.4 1.97 3.09 0.82 0.84 2.2 1.23 3.02  1.48946299
568  2/13/2003 lift 52418 10A 25 5.35 4.38 0.07 1.13 1.96 1.69 2.03 2.032978111
569  2/13/2008 lift $2419 10B 238 -344 2.4 0.77 0.67 1.65 0.99 2.42  1.19540788
570  2/13/2003 lift $2420 11A 245 2.06 2.54 -0.12 0.68 3.76 1.04 3.64 1.242577965
571  2/13/2003 lift $2421 11B 27.1 3.51 2.83 0.22 0.76 1.54 1.1 1.76 1.337011593
579  2/18/2003 lift $2423 11C 43.7 4.61 2.54 1.95 0.67 0.18 0.93 2.13  1.14621115
580  2/18/2003 lift $2424 208 39.1 9.05 3.26 0.38 0.81 0.61 1.17 0.99 1.423024947
581  2/18/2003 lift §2425 20C 36.4 7.17 3.21 0.64 0.83 0.76 1.15 1.4 1418238344
584  2/19/2003 lift $2426 11D 39.8 4.55 3.16 1.22 0.84 -0.69 1.16 0.53 1.432201103
585  2/19/2003 lift S$2427 20A 41.3 6.71 2.83 0.05 0.71 0.08 1.04 0.13 1.259245806
586  2/19/2003 lift $2428 20D 38.8 2.12 2.55 0.47 0.7 433 1.02 4.8 1.237093368
606  2/25/2003 lift 52440 19A 27.6 9.89 298 -0.68 0.72 -0.14 1.08 -0.82 1.297998459
607  2/25/2003 lift S2441 19B 25.1 -0.2 2.19 1.19 0.6 -0.34 0.85 0.85 1.040432602
608  2/25/2003 lift $2442 19C 31.6 4.35 3.12 -0.17 0.82 1.56 1.21 1.39 1.461677119
609  2/25/2003 lift 52443 19D 32.1 1.93 2.96 -1.33 0.76 3.39 1.21 2.06 1.428880681
614  2/27/2003 lift S2444 18A 35.2 -2.1 2.72 1.99 0.75 -1.12 1.03 0.87 1.274127152
615  2/27/2003 lift S2445 18B 357 -022 3.01 0.58 0.83 1.12 1.21 1.7 1.467310465
616  2/27/2003 lift S$2446 18C 29.3 -1.48 2.76 0.28 0.77 1.55 1.12 1.83 1.359154149
617  2/27/2003 lift 52447 18D 264 -0.98 2.34 1.02 0.66 0.65 0.93 1.67 1.140394669
620  2/28/2003 lift $2448 36A 30.2 -0.73 2.69 1.2 0.75 0.61 1.04 1.81 1.282224629
621  2/28/2008 lift 52449 36B 324 4.67 2.44 0.34 0.66 0.95 0.93 1.29 1.140394669
622  2/28/2003 lift $2450 36C 36.7 6.77 2.64 -0.48 0.68 26 1.02 2.12 1.225887434
623  2/28/2003 lift $2451 36D 30.2 7.22 4.31 -2.09 1.14 3.39 1.77 1.3 2.105350327
628 3/4/2003 fift §2452 338 28 7.09 3.57 0.76 0.93 2.7 1.36 3.46 1.647573974
630 3/4/2003 lift $2454 7A 30.9 217 2.35 224 0.65 0.14 0.9 2.38 1.118302285
631 3/4/2003 lift $24557C 32.6 6.47 3.29 -0.14 0.85 2.82 1.24 2.68 1.503362897
632 3/4/2003 lift $2456 7D 33.2 1.04 2.85 1.53 0.78 0.26 1.1 1.79 1.348480626
635 3/6/2003 lift $2457 24B 33.2 -4.73 2.37 2.7 0.67 -0.79 0.92 1.92 1.138112472
636 3/6/2003 lift $2458 24C 39.3 3.62 2.98 0.73 0.8 2.69 1.16 3.42 1.409113196
644 3/7/2003 lift 52464 158 42.3 2.63 3.19 0.71 0.85 2.27 1.26 2.98 1.519901313
645 3/7/2003 lift S2465 15C 37 -1.33 2.82 0.71 0.77 1.52 1.14 223 1.375681649
342 12/13/2002 lift spot S2263 36A-35B #1 275 0.7 4.09 3.05 1.1 3.33 1.54 6.38 1.892511559
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NUTRANL - Phase |ll Lift Sample Analyses
Lakeshore East
221 North Columbus Drive, Chicago, lllinois
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample | Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium| Total Radium
1D Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
343 12/13/2002 lift spot S2264 36A-35B #2 276 -1.94 3.56 2.57 0.97 5.45 1.38 8.02 1.686801707
344 12/13/2002 lift spot  S2265 28A#1 353 7.77 4.67 0.16 1.23 1.11 1.75 1.27 2.139018466
347 12/16/2002 lift spot  S2266 26D 30.1  10.72 346 -0.73 0.87 4.08 1.32 3.35 1.580917455
348 12/16/2002 lift spot  S2267 28A#2 239 1.85 2.69 1.28 0.74 0.46 1.04 1.74 1.276401191
713 3/27/2003 lift spot  S2504 11B 227 -037 3.53 1.14 0.96 3.46 1.4 46 1.697527614
572  2/13/2003 misc $2422 Fill Soil 30.5 4.68 2.89 2.55 0.75 1.02 1.04 3.57 1.282224629
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FEB-24-2083 ©8:43

Laxeshore East Project - BORROW SOIL STOCKPILE SSMPLING

Offsite Flil

Using USEPA approved procedure SOP 214 Worfplan for Jnvestigetion end Removal of Radiologically Impacted Soil (Revised
September 30, 2002)

Excavation Area: FM Soll Batch #1
Date Sampled: 220003 Number of Samples
Requirad Per SOP 214
PILE # : Weat Side of Site Est Volume of LIft in Cubic Yards: 5000 10
e forthe | St Dov e
Std. Dey. for the . Dev. o
QC Sample Dup. E lab
Sample # Tolal Redium in pCisg anslyses of the | duplicate sampling &
_ Tot. Rad. in pClg | uncertainty | . gcate sample measurement
$2420 Ful Soil (1) #1 202
82430 FNl Soi (1) #2 1.00
8241 Al Sdl (1) 3 3.50
$2432 Fill Sod HH4 4.48
$2433 Filt Soll (1) #5 .19
S2434 Fill Sob (1) #6 243
$2436 FM Sol (1) #7 250
52436 Fill Sol {1) #8 2.0
$2437 Fll Soll (1) #3 3.48
$2438 Fifl Soil (1) #10 3
§52430 FIi Sl (1) QC 3R 1.08 054
Number of Samples {n) 10 Sap=9qrt (S’ + 8= 085
Average (Mean of the sample poputation) (X bar) 314
Average of samples is <7.1 pCilg, Proceed with Confidence Level Check described in SOP- Check If QC Sample Dup. is within 3 Standard Deviations (3 Sa,) of the mean
214, Paragraph 8.12 of the sample population, per SCP 214, paragraph 12.1
Slandard Deviation of sample populaion {8,) 068 3x8gp = 255
t* value
Uq (True Mean) = (X bar) + (¢ ¢ (S/agr(n))} 3.14 9 Moan + 384, = 57 QC < (Mean +35,,)? OK.
Whare "t Is a statistic used for smal ssmple Mean -3 Sqp = 08 QC > (Moan - 38,17  OK.
tests of hypolheses (the Student Distribution),
from SOP No. KMS-102, Atachment 10.6

Releasa itr 3,7 fou foll sl S

SAMPLES TESTED MEET 83% CONFIDENCE LEVEL -

U, < Release Criteria? LIFT 1S RADIOLOGICALLY ACCEPTABLE FOR USE AS
ONSITE BACKFILL PER SOP-214
J .
APPROVED: FIELD TEAM LEADER: /éﬂ?/, M _
APPROVED: PROJECT MANAGER: W
e V4
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NUTRANL - imported Fill Soil Analyses
Lakeshore East
221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample | Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
591 2/21/2003 Fill Soil 52429 Fill Soil (1) #1 32.3 4.08 4.05 0.47 1.03 2.45 1.52 2.92 1.836110018
592 2/21/2003 Fill Soi! S2430 Fill Soil (1) #2 314 3.65 356 -0.24 0.93 2.23 1.41 1.99 1.689082591
593 2/21/2003 Fill Soil S2431 Fill Soil (1) #3 331 8 3.14 -034 0.8 3.84 1.19 3.5 1.433910736
594 2/21/2003 Fill Soil S2432 Fill Soil (1) #4 30.6 3.68 3.31 1.24 0.87 3.24 1.25 4.48 1.522957649
595 2/21/2003 Fill Soil S2433 Fill Soil (1) #5 31.2 9.31 4.02 1.14 1.02 2.05 1.47 3.19 1.789217706
596 2/21/2003 Fill Soil S2434 Fill Soil (1) #6 30.6 9.2 2.65 1.58 0.67 0.85 0.94 2.43 1.154339638
597 2/21/2003 Fill Soil $2435 Fill Soil (1) #7 30.6 2.84 1.84 217 0.49 0.76 0.67 2.93 0.830060239
598 2/21/2003 Fill Soil S2436 Fill Soil (1) #8 31.7 5.46 2.61 2.83 0.67 0.59 0.9 3.42 1.130044247
599 2/21/2003 Fill Soil S2437 Fill Soil (1) #9 28.7 293 413 1.19 1.12 2.27 1.56 3.46 1.920416621
600 2/21/2003 Fill Soil 52438 Fill Soil (1) #10 28.2 0.52 2.44 1.54 0.66 1.55 0.93 3.09 1.140394669
601 2/21/2003 Fill Soit $2439 Fill Soil (1) QC 29.3 7.29 2.44 1.37 0.62 1.95 0.88 3.32 1.076475731
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NUTRANL - Overburden, Excavated Soil Analyses
Lakeshore East

221 North Columbus Drive, Chicago, IL

Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample Sample Description Weight| U-238 U-238 Th-232| Th-232 | Ra-226| Ra-226 | Radium| Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

75 10/28/2002 overburden S2046 A32-F32 OB1 37.1 4.42 3.87 0.56 1.07 19 1.5 2.46 1.842525441
76 10/28/2002 overburden S2047 A32-F32 OB2 33.1 -25 27 1.85 0.76 1.62 1.07 3.47 1.312440475
77 10/28/2002 overburden S2048 A32-F32 OB3 36.9 3.18 2.75 0.56 0.72 1.71 1.04 227 1.264911064
78 10/28/2002 overburden $2049 A32-F32 OB4 35.8 7.57 362 -0.13 0.93 1.07 1.38 094 1.66412139
79 10/28/2002 overburden S2050 A32-F32 OB4 QC 344 4.62 2.82 0.46 0.75 1.42 1.1 1.88 1.331352696
128 11/15/2002 overburden S2081 OB-N.Road OB#1 29.2 1.86 23 2.15 0.61 0.76 0.83 2.91 1.030048543
129 11/15/2002 overburden S2082 OB-N.Road OB#2 279 -1.82 2.98 2.05 082 -0.28 1.15 1.77 1.412409289
130 11/15/2002 overburden S2083 OB-N.Road OB#3 32.2 5.91 3.43 0.23 0.9 0.71 1.3 0.94 1.58113883
131 11/15/2002 overburden S$2084 OB-N.Road OB#4 319 -1.99 4.08 1.93 1.1 -0.12 1.59 1.81 1939123513
132 11/15/2002 overburden S2085 OB-N.Road OB#5 33.1 2.43 3.69 1.02 0.98 1.64 1.44 266 1.74183811
133 11/15/2002 overburden S2086 OB-N.Road OB#6 31.1 1.38 2.7 1.44 0.7 -0.8 0.99 0.64 1.212476804
134 11/15/2002 overburden S2087 OB-N.Road OBQC 30.1 2.1 241 1.43 0.67 1 0.94 2.43 1.154339638
266  12/5/2002 overburden S2197 TT-10 OB#1 206 10.26 404 -0.33 1.01 1.5 1.51 1.17  1.81664526
267 12/5/2002 overburden S2198 TT-10 OB#2 27 7.79 232 132 0.6 3.35 0.92 2.03 1.098362417
268  12/5/2002 overburden S2199 TT-10 OB#3 25 2.76 2.93 -0.7 0.78 2.07 1.18 1.37 1.414496377
269 12/5/2002 overburden S2200 TT-10 OB#4 26.1 -2.03 2.73 0.8 0.76 0.4 1.08 1.2 1.320605922
270 12/5/2002 overburden S2201 TT-10 OB#5 27.2 4.48 3.31 0.83 0.88 0.11 1.23 0.94 1.512382227
271 12/5/2002 overburden 52202 TT-10 OB#6 225 8.72 3.12 -074 0.77 0.15 1.14 -0.59 1.375681649
272 12/5/2002 overburden S2203 TT-10 OBQC 256 547 2.91 -0.13 0.8 24 1.13 2.27 1.384521578
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NUTRANL - Miscellaneous Samples (Spot Smaples, Test Pit Samples)
Lakeshore East
221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample | Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 | Ra-226| Ra-226 | Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
442 1/21/2003 special HHH 52327 B-23 8.5-10 37.3 T.15 338 0.1 091  -0.64 129  -0.53 1.578670327
428  1/14/2003 spot S$2321 29C spot 19.6 8.71 2.54 0.13 0.64 1.94 0.93 2.07 1.128937554
433  1/15/2003 spot $2324 29C spot(2) 19.7 3.68 3.38 2.35 0.88 -0.63 1.2 1.72 1.488086019
397 12/27/2002 test pit spot  S2304 R16 #1 28 3.11 3.08 0.74 0.83 3.69 1.2 443 1.459075049
398 12/27/2002 test pit spot  S2305 R16 #2 28.7 7.21 3.94 2.41 0.99 6.69 1.44 9.1  1.747483906
399 12/27/2002 test pit spot 52306 S9 30.4 -4165.86 1094.95 2274.55 310.75 576.28 383.15 2850.83 493.3249284
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NUTRANL - Daily Soil Standard Analysis
Lakeshore East
221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Throu

h April 11, 2003

Total

Sample | Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 | Ra-226 | Radium ] Total Radium

ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
70 10/9/2002 soil standard _ sollstd100902 369 857 3.98  4.46 1.01 1.3 1.34 576 1678004768
11 10/9/2002 soil standard  soilstd100902(2) 36.9 3.61 2.41 45 0.64 2.29 0.86 6.79 1.072007463
12 10/9/2002 soil standard soilstd100902(3) 36.9 4.85 1.59 4.96 0.42 2.26 0.56 7.22 0.7
14 10/10/2002 soil standard soilstd101002 36.9 4.24 2.72 5.22 0.71 1.63 0.96 6.85 1.1940268
23 10/11/2002 soil standard soilstd101102 36.9 437 2.83 5.39 0.73 0.45 0.97 5.84 1.214001647
28 10/14/2002 soil standard  soilstd101402 36.9 1.39 2.58 5.09 0.69 2.32 0.93 7.41 1.158015544
35 10/15/2002 soil standard  soilstd101502 36.9 -3.16 2.27 6.39 0.61 2.14 0.82 8.53 1.022007828
41 10/16/2002 soil standard  soilstd101602 36.9 6.62 2.97 4.67 0.78 3.02 1.06 7.69 1.31605471
44 10/17/2002 soil standard  soilstd101702 36.9 1.56 2.63 5.18 0.7 1.21 0.92 6.39 1.156027681
51 10/18/2002 soil standard soilstd101802 36.9 2.44 2.85 5.51 0.76 1.76 1.01 7.27 1.264001582
74 10/28/2002 soil standard  soilstd102802 36.9 1.62 2.51 58 0.68 0.66 0.88 6.46 1.112115102
86 10/29/2002 soil standard  soilstd102902 36.9 5.36 2.92 5.04 0.77 2 1.03 7.04 1.286001555
88 10/30/2002 soil standard soilstd103002 36.9 472 2.68 5.04 0.72 2.55 0.97 7.59 1.208014901
90 11/1/2002 soil standard  soilstd11102 36.9 1.05 25 4.53 0.66 3.54 0.92 8.07 1.132254388
92  11/8/2002 soil standard soilstd11802 36.9 1.06 2.25 5.75 0.6 0.8 0.8 6.55 1
100 11/11/2002 soil standard soilstd111102 36.9 9.73 2.95 4.75 0.76 2.53 1.01 7.28 1.264001582
104 11/12/2002 soil standard soilstd111202 36.9 2.26 3.09 4.97 0.83 3 1.13 7.97 1.402069898
110 11/13/2002 soil standard soilstd111302 36.9 3.84 3.55 5 0.94 1.78 1.25 6.78 1.564001279
116 11/14/2002 soil standard  soilstd111402 36.9 1.84 2.94 4.58 0.8 3.06 1.08 7.64 1.344023809
125 11/15/2002 soil standard soilstd111502 36.9 1.23 3.05 4.54 0.82 2.58 1.1 7.12 1.372005831
149 11/18/2002 soil standard soilstd111802 36.9 5.85 3.16 4.16 0.82 22 1.12 6.36 1.388092216
186 11/19/2002 soil standard soilstd111902 369 1255 3.14 3.31 0.8 3.87 1.1 7.18 1.360147051
193 11/20/2002 soil standard  soilstd112002 36.9 7.39 3.61 4.19 0.93 2.84 1.25 7.03 1.558011553
195 11/21/2002 soil standard  soilstd112102 36.9 3.74 2.38 5.72 0.62 2.45 0.84 8.17 1.044030651
200 11/22/2002 soil standard  soilstd112202 36.9 3.1 2.49 4.99 0.66 1.82 0.88 6.81 1.1
202 11/25/2002 soil standard  soilstd112502 36.9 -3.26 2.72 5.67 0.76 2.18 1 7.85 1.256025477
209 11/26/2002 soil standard soilstd112602 36.9 39 2.26 4.09 0.61 4.35 0.84 8.44 1.038123307
217  12/2/2002 soil standard soilstd120202 36.9 5.39 2.42 4.9 0.63 1.27 0.84 6.17 1.05
254  12/3/2002 soil standard  soilstd120302 36.9 3.34 2.29 5.07 0.6 2.54 0.81 7.61 1.008017857
256  12/4/2002 soil standard  soilstd120402 36.9 0.95 2.25 5.04 0.6 1.8 0.81 6.84 1.008017857
258  12/5/2002 soil standard soilstd120502 36.9 0.5 2.46 5.44 0.66 2.73 0.88 8.17 1.1
275 12/6/2002 soil standard  soilstd120602 36.9 4.18 273 4.9 0.72 3.15 0.97 8.05 1.208014901
302 12/9/2002 soil standard  soilstd120902 36.9 3.15 2.56 5.07 0.68 2.51 0.91 7.58 1.136001761
333 12/10/2002 soil standard  soilstd121002 36.9 2.07 3.19 6.08 0.84 0.34 1.1 6.42 1.384052022
335 12/12/2002 soil standard  soilstd121202 36.9 4.38 3.56 4.61 0.95 3.51 1.29 8.12 1.602061172
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NUTRANL - Daily Soil Standard Analysis
Lakeshore East
221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Throu

h April 11, 2003

Total
Sample Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
341 12/13/2002 soil standard soilstd121302 369 -1.58 2.57 6.14 0.7 1.51 0N 7.65 1.148085363
346 12/16/2002 soil standard  soilstd121602 36.9 3.91 3N 5.09 0.98 3.89 1.33 8.98 1.652059321
350 12/17/2002 soil standard  soilstd121702 36.9 -0.53 2.77 4.86 0.75 2.44 1.02 7.3 1.266056871
352 12/20/2002 soil standard soilstd122002 36.9 7.66 4.04 4.76 1.05 2.63 1.4 7.39 1.75
357 12/23/2002 soil standard  soilstd122302 36.9 7.99 2.79 3.85 0.72 3.42 1 7.27 1.232233744
374 12/24/2002 soil standard  soilstd122402 36.9 1.41 253 5.44 0.67 1.26 0.89 6.7 1.114001795
384 12/26/2002 soil standard  soilstd122602 36.9 -0.7 1.96 511 0.53 2.27 0.71 7.38 0.886002257
396 12/27/2002 soil standard  soilstd122702 36.9 2.95 2.43 5.77 0.64 2.33 0.85 8.1 1.06400188
401 1/3/20083 soil standard  s0ilstd010303 36.9 6.32 2.87 5.59 0.75 2.04 0.99 7.63 1.242014493
407 1/6/2003 soil standard  soilstd010603 36.9 2.96 3.07 5.97 0.82 1.54 1.06 7.51  1.340149245
409 1/7/2003 soil standard  soilstd010703 36.9 2.06 3.06 4.73 0.82 3.76 1.1 8.49 1.372005831
417 1/8/2003 soil standard  soilstd010803 36.9 0.2 2.28 4.53 0.61 2.95 0.83 7.48 1.030048543
421 1/10/2003 soil standard  soilstd11003 36.9 8.19 2.7 3.58 0.69 3.49 0.96 7.07  1.18224363
425  1/13/2003 soil standard soilstd11303 36.9 7.32 2.54 4.54 0.66 2.15 0.9 6.69 1.116064514
427  1/14/2003 soil standard  soilstd11403 36.9 425 3.17 4.88 0.84 2.67 1.12 7.55 1.4
432  1/15/2003 soil standard  soilstd11503 36.9 2 2.59 4.23 0.69 3.92 0.95 8.15 1.174137982
437  1/16/2003 soil standard  soilstd011603 369 -1.16 2.49 6.09 0.67 1.47 0.89 7.56 1,114001795
439  1/20/2003 soil standard  soilstd012003 36.9 -4.44 3.06 5.79 0.83 1.63 1.1 7.42 1.378005806
441  1/21/2003 soil standard  soilstd012103 36.9 3.67 2.94 5.565 0.78 2.59 1.04 8.14 1.3
445  1/22/2003 soil standard  soilstd012203 36.9 4.28 3.19 4.28 0.84 2.99 1.16 7.27 1.432201103
452  1/23/2003 soil standard  soilstd012303 36.9 3.92 3.81 3.9 1 3.05 1.36 6.95 1.688075828
454  1/24/2003 soil standard  s0ilstd012403 36.9 8.09 3.12 4.95 0.81 2.58 1.08 7.53 1.35
462  1/27/2003 soil standard  soilstd012703 36.9 1.31 2.82 5.8 0.75 2.26 1 8.06 1.25
468  1/28/2003 soil standard soilstd012803 36.9 2.92 2.54 4.89 0.67 2.87 0.91 7.76  1.130044247
475  1/29/2003 soil standard  soilstd012903 36.9 2.01 3 4.75 0.8 37 1.1 8.45 1.360147051
492  1/30/2003 soil standard  soilstd013003 36.9 -2.08 2.64 6.17 0.72 1.65 0.94 7.82 1.184060809
500 1/31/20083 soil standard  soilstd013103 36.9 3.81 3.07 5.02 0.8 2.81 1.07 7.83 1.336001497
504 2/3/2003 soil standard  soilstd020303 36.9 6.71 2.76 4.9 0.71 3.03 0.96 7.93 1.1940268
506 2/4/2003 soil standard  soilstd020403 36.9 -10.2 4,62 6.27 1.28 4.57 1.74 10.84 2.160092591
517 2/5/2003 soil standard  soilstd020503 36.9 6.01 24 2.79 0.62 4.79 0.88 7.58 1.076475731
519 2/6/2003 soil standard  soilstd020603 36.9 5.56 3.47 5.64 0.91 1.55 1.18 7.19 1.490134222
527 2/7/2003 soil standard  soilstd020703 36.9 3.48 2.94 4.73 0.78 2.8 1.05 7.53 1.308013761
551  2/10/2003 soil standard  soilstd021003 36.9 6.39 2.29 4.41 0.59 3.68 0.82 8.09 1.010198
556  2/11/2003 soil standard  soilstd021103 36.9 1.22 2.27 6.16 0.61 0.25 0.79 6.41 0.998098192
558  2/12/2003 soil standard  soilstd021203 36.9 3.28 2.82 4.85 0.75 2.6 1.01 7.45 1.258014308
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NUTRANL - Daily Soil Standard Analysis
Lakeshore East
221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight | U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium| Total Radium
1D Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

565  2/13/2003 soil standard soilstd021303 36.9 6.17 2.82 4.51 0.74 2.33 1 6.84 1.244025723
574  2/14/20083 soil standard  soilstd021403 36.9 3.14 2.77 52 0.73 2.37 0.99 7.57  1.23004065
576  2/17/2003 soil standard  soilstd021703 36.9 7.75 2.85 4.59 0.74 2.08 1.01 6.67 1.252078272
578  2/18/2003 soil standard soilstd021803 36.9 1.47 2.97 6.03 0.8 1.63 1.05 7.66 1.320037878
583  2/19/2003 soil standard soilstd021903 36.9 2.47 3.01 4.84 0.8 1.82 1.08 6.66 1.344023809
588  2/20/2003 soil standard soilstd022003 36.9 4.53 2.93 4.59 0.78 2.66 1.05 7.25 1.308013761
590 2/21/2003 soil standard  s0ilstd022203 369 -1.56 2.79 5.75 0.77 2.17 1.04 7.92 1.294024729
603  2/24/2003 soil standard  soilstd0202403 36.9 0.56 2.84 3.96 0.76 3.39 1.03 7.35 1.280039062
605  2/25/2003 soil standard  soilstd0202503 36.9 3.7¢9 2.17 3.6 0.58 4 0.8 7.6 0.988129546
611 2/26/2003 soil standard soilstd022603 36.9 2.93 28 473 0.74 2.86 1 7.59 1.244025723
613  2/27/2003 soil standard  soilstd022703 369 -0.56 2.22 5.95 0.6 0.79 0.79 6.74 0.992018145
619  2/28/2003 soil standard  soilstd022803 36.9 3.19 2.18 4.03 0.58 3.89 0.79 7.92 0.980051019
625 3/3/2003 soil standard  soilstd030303 36.9 5.15 2.94 4.98 0.78 1.96 1.03 6.94 1.292013932
627 3/4/2003 soil standard  soilstd030403 36.9 6.85 2.94 4.82 0.76 2.59 1.04 7.41 1.288099375
634 3/6/2003 soil standard  soilstd030603 36.9 213 2.77 5.06 0.74 2.88 1 7.94 1.244025723
64 3/7/2003 soil standard  soilstd030703 369 -822 5.55 9.97 149  -3.06 1.84 6.91 2.367635952
643 3/7/2003 soil standard  soilstd030703 369 -042 2.51 58 0.68 0.83 0.9 6.63 1.128007092
647  3/10/2003 soil standard  s0ilstd031003 36.9 7.02 2.5 3.66 0.64 3.16 0.89 6.82 1.096220781
649  3/11/2003 soil standard soilstd031103 36.9 4.26 35 5.35 0.91 1.74 1.22 7.09 1.522005256
651  3/12/2003 soil standard soilstd031203 36.9 1.5 3.38 474 0.9 292 1.23 7.66 1.524106296
655  3/13/2003 soil standard  soilstd031303 36.9 4.65 2.88 5.01 0.75 1.66 0.99 6.67 1.242014493
657  3/14/2003 soil standard  soilstd031403 36.9 5.03 2.53 4.89 0.66 2.08 0.88 6.97 1.1
659  3/17/2003 soil standard  soilstd031703 36.9 3.57 2.22 4.69 0.58 2.04 0.79 6.73 0.980051019
662  3/18/2003 soil standard soilstd031803 36.9 1.83 3.04 47 0.82 3.17 1.12 7.87 1.388092216
664  3/19/2003 soil standard  soilstd031903 36.9 1.96 3.02 5.03 0.8 1.91 1.07 6.94 1.336001497
667  3/20/2003 soil standard soilstd032003 36.9 0.1 2.02 6.25 0.54 1.88 0.72 8.13 0.9
672  3/21/2003 soil standard  soilstd032103 36.9 5.87 2.93 4.58 0.77 2.63 1.04 7.21  1.294024729
675  3/24/2003 soil standard s0ilstd032403 36.9 2.35 2.1 4.08 0.55 4.29 0.77 8.37 0.946255779
680  3/25/2003 soil standard  s0ilstd032503 36.9 2.67 2.93 5.36 0.78 2.04 1.02 7.4 1.284056074
685  3/26/2003 soil standard  soilstd032603 36.9 1.81 2.35 5.76 0.62 1.94 0.83 7.7 1.036001931
689  3/27/2003 soil standard  soilstd032703 369 12.78 3.08 5.35 0.78 0.9 1.03 6.25 1.292013932
715  3/28/2003 soil standard  s0ilstd032803 36.9 6.93 2.82 4.53 0.74 2.99 1 7.52 1.244025723
717  3/31/2003 soil standard  s0ilstd033103 36.9 0.92 33 4,67 0.88 3.02 1.19 7.69 1.480033783
719 4/1/2003 soil standard  soilstd040103 36.9 1.14 2.78 4.41 0.74 3.65 1.02 8.06 1.26015872
721 4/2/2003 soil standard  soilstd040203 36.9 2.23 2.35 5.57 0.64 2.6 0.85 8.17 1.06400188
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NUTRANL - Daily Soil Standard Analysis
Lakeshore East

221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Samples Through April 11, 2003

Total
Sample Sample Sample Description Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium | Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
726 4/3/2003 soil standard  s0ilstd040303 36.9 -1.82 2.19 4.62 0.6 415 0.82 8.77 1.016070864
737 4/4/2003 soil standard  soilstd040403 36.9 4.46 2.82 4.83 0.75 271 1 7.54 1.25
774  4/10/2003 soil standard  s0ilstd041003 36.9 0.53 274 478 0.74 3.14 0.99 7.92 1.236001618
783  4/11/2003 soil standard  soilstd041103 36.9 0.16 2.39 3.86 0.65 4.42 0.9 8.28 1.110180166
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NUTRANL - Background Calibration Runs
Lakeshore East
221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Sam

ples Through April 11, 2003

Total
Sample | Sample Sample | Description | Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium| Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty

13  10/10/2002 background bkg101002 7.5 4.83 319 -0.13 0.84 -0.48 1.22 -0.61 1.481215717
22 10/11/2002 background bkg101102 7.5 4.93 2.81 -0.57 0.73 0.18 1.09 -0.39 1.311868896
27 10/14/2002 background bkg101402 7.5 5.64 38 -0.59 099 -0.26 1.45 -0.85 1.755733465
34 10/15/2002 background bkg101502 7.5 0.65 3.18 1.3 0.87 -1.4 1.21 -0.1  1.490301983
40 10/16/2002 background bkg101602 7.5 5.99 323 -0.79 0.85 0.38 1.25 -0.41 1.511621646
43 10/17/2002 background bkg101702 7.5 1.24 276 0.12 0.73 -0.64 1.06 -0.52 1.287050893
50 10/18/2002 background bkg101802 75  -1.99 213 -0.36 0.6 0.95 0.9 0.59 1.081665383
73 10/28/2002 background bkg102802 7.5 2.77 2.21 -0.08 0.61 -0.22 0.89 -0.3 1.078981001
85 10/29/2002 background bkg102902 7.5 4.41 247  -155 0.65 0.68 1.02 -0.87 1.209504031
87 10/30/2002 background bkg103002 7.5 0.51 235 -149 0.67 0.93 1.01 -0.56 1.212023102
89  11/1/2002 background bkg11102 7.5 2.34 2.52 0.03 067 -0.93 0.96 -0.9 1.170683561
91  11/8/2002 background bkg11802 75 1.82 1.89 1.05 053 -155 0.74 -0.5 0.910219754
99 11/11/2002 background bkg111102 7.5 4.06 3.03 -0.01 0.81 -0.62 1.17 -0.63  1.423024947
103 11/12/2002 background bkg111202 7.5 0.83 2.85 0.05 082 -0.29 1.14 -0.24 1.404279175
109 11/13/2002 background bkg111302 7.5 0.11 377 -0.25 1.12 0.95 1.71 0.7 2.04413796
115 11/14/2002 background bkg111402 7.5 51 254 -0.M 0.67 0.99 1.03 0.28 1.228739191
124 11/15/2002 background bkg111502 7.5 -1 0 -1 0 -1 0 -2 0
148 11/18/2002 background bkg111802 7.5 2.52 2.8 0.08 0.77 0.52 1.13 0.6 1.367406304
185 11/19/2002 background bkg111902 7.5 3.64 333 -0.09 089 -0.24 1.29 -0.33  1.56722685
192 11/20/2002 background bkg112002 7.5 4.4 3.48 0.25 095 -0.36 1.32 -0.11  1.626314853
194 11/21/2002 background bkg112102 7.5 0.58 3.32 1.06 0.93 -0.68 1.31 0.38 1.606549097
199 11/22/2002 background bkg112202 7.5 1.64 1.89 0.09 0.51 -0.27 0.74 -0.18 0.898721314
201 11/25/2002 background bkg112502 7.5 5.36 259 -0.56 0.66 -0.68 0.99 -1.24  1.189831921
208 11/26/2002 background bkg112602 75 -0.22 255 -0.01 0.71 -0.73 1.05 -0.74 1.267517258
216  12/2/2002 background bkg120202 75 7.57 233 -0.87 0.59 0.51 0.91 -0.36  1.084527547
253  12/3/2002 background bkg120302 7.5 2.29 2.1 0.64 0.56 -1.26 0.79 -0.62 0.968349111
255  12/4/2002 background bkg120402 7.5 0.65 227 1.31 063 -153 0.86 -0.22  1.06606754
257  12/5/2002 background bkg120502 7.5 2.75 2.08 1.08 059 -0.61 0.81 0.47 1.0020978
274 12/6/2002 background bkg120602 7.5 6.54 295 -1.13 0.76 1.25 1.18 0.12 1.403566885
301  12/9/2002 background bkg120902 7.5 -4 29 0.56 0.84 0.2 1.19 0.76 1.456605643
332 12/10/2002 background bkg121002 75 1.16 2.19 0.19 0.6 0.5 0.87 0.69 1.056834897
334 12/12/2002 background bkg121202 7.5 8.53 2.91 -0.89 0.75 1.57 1.12 0.68 1.34792433
340 12/13/2002 background bkg121302 7.5 3.97 2.38 -0.43 0.62 -0.06 0.91 -0.49 1.101135777
345 12/16/2002 background bkg121602 7.5 1.2 2.18 0.82 0.61 -0.52 0.85 0.3 1.046231332
349 12/17/2002 background bkg121702 7.5 1.5 2.29 -0.16 0.63 0.34 0.93 0.18 1.123298714
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NUTRANL - Background Calibration Runs
Lakeshore East
221 North Columbus Drive, Chicago, IL
Summary of Lakeshore East Site Sam

ples Through April 11, 2003

Total
Sample Sample Sample | Description | Weight| U-238 U-238 Th-232 Th-232 Ra-226 Ra-226 | Radium | Total Radium
iD Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
351 12/20/2002 background bkg122002 7.5 2.75 244 151 0.67 276 1.03 1.25 1.228739191
356 12/23/2002 background bkg122302 7.5 6.52 3.21 0.18 0.81 -0.69 1.19 -0.51 1.439513807
373 12/24/2002 background bkg122402 7.5 9.78 273 -098 066 -0.36 1.01 -1.34  1.206523933
383 12/26/2002 background bkg122602 7.5 484 3.3 0.19 0.84 -0.61 1.2 -0.42 1.464786674
395 12/27/2002 background bkg122702 75 7.65 3.28 -0.65 082 -0.26 1.23 -0.91 1.478276023
400 1/3/2003 background bkg010303 7.5 1.57 207 -0.48 0.57 1.32 0.84 0.84 1.015135459
406 1/6/2003 background bkg010603 75 -1.18 3.34 0.24 0.92 0.09 1.35 0.33 1.633676835
408 1/7/2003 background bkg010703 7.5 1.14 2.34 0.41 0.63 -0.92 0.89 -0.51  1.090412766
416 1/8/2003 background bkg010803 7.5 6.21 289 -1.34 0.75 1.54 1.15 0.2 1.372953022
420  1/10/2003 background bkg11003 7.5 2.21 2.84 0.77 08 -1.86 1.08 -1.09 1.344023809
424  1/13/2003 background bkg11303 7.5 21 2.37 0.13 0.64 0.18 0.94 0.31 1.137189518
426  1/14/2003 background bkg11403 7.5 3.6 3.45 0.98 092 -1.89 1.27 -0.91 1.568215546
431  1/15/2003 background bkg11503 7.5 0.45 2.56 0.23 072 -0.15 1.06 0.08 1.281405478
436 1/16/2003 background bkg011603 7.5 5.64 2.43 -1.3 0.65 0.49 0.96 -0.81 1.159353268
438  1/20/2003 background bkg012003 75 -0.06 2.04 -0.02 0.56 -0.58 0.81 -0.6 0.979081202
440  1/21/2003 background bkg012103 7.5 4.77 1.57 0.1 0.41 -0.67 0.59 -0.57 0.718470598
444  1/22/2003 background bkg012203 75 3.01 242 -0.04 0.66 0.64 0.98 0.6 1.181524439
451  1/23/2003 background bkg012303 75 -0.48 2.1 -0.26 0.57 0.33 0.86 0.07 1.031746093
453  1/24/2003 background bkg012403 7.5 2.05 2.25 0.12 059 -0.63 0.88 -0.51  1.059481005
461  1/27/2003 background bkg012703 7.5 3.99 21 -0.3 055 -0.21 0.82 -0.51 0.987370245
467  1/28/2003 background bkg012803 7.5 1.69 2.58 0.38 0.7 -0.76 1.02 -0.38 1.237093368
474  1/29/2003 background bkg012903 7.5 1.75 213  -0.08 0.58 -0.18 0.84 -0.26  1.020784012
491  1/30/2003 background bkg13003 75 -0.51 2.33 0.27 0.65 -0.46 0.92 -0.19 1.126454615
499  1/31/2003 background bkg013103 7.5 5.96 233 -0.68 0.61 1.29 0.91 0.61 1.095536398
503 2/3/2003 background bkg020303 75 141 259 -0.03 0.72 0.56 1.06 0.53 1.281405478
505 2/4/2003 background bkg020403 7.5 3.23 1.92 -0.04 0.51 -0.34 0.75 -0.38  0.906972987
516 2/5/2003 background bkg020503 75 -1.65 1.79 -0.24 0.51 0.66 0.75 0.42 0.906972987
518 2/6/2003 background bkg020603 75 -042 1.91 0.31 0.53 0.16 0.77 0.47 0.9347727
526 2/7/2003 background bkg020703 75 -2.76 2.39 0.09 0.67 0.55 1 0.64 1.203702621
550 2/10/2003 background bkg021003 7.5 2.37 1.91 -0.2 0.51 0.51 0.76 0.31 0.915259526
555  2/11/2003 background bkg021103 7.5 0.89 1.96 0.23 054 -0.34 0.78 -0.11  0.948683298
557  2/12/2003 background bkg021203 7.5 4.19 1.71 -1.13 0.45 0.66 0.69 -0.47 0.823771813
564  2/13/2003 background bkg021303 7.5 -0.65 1.84  -0.11 0.51 0.2 0.74 0.09 0.898721314
573  2/14/2003 background bkg021403 7.5 2.69 2.04 0.05 0.54 -0.2 0.81 -0.15 0.973498844
575  2/17/2003 background bkg021703 75  -0.63 1.96  -0.31 0.55 0.93 0.82 0.62 0.987370245
577  2/18/2003 background bkg021803 7.5 1.99 246  -0.33 0.68 0.39 0.99 0.06 1.201041215
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NUTRANL - Background Calibration Runs
Lakeshore East
221 North Columbus Drive, Chicago, IL

Summary of Lakeshore East Site Samples Through April 11, 2003
Total
Sample | Sample Sample | Description | Weight| U-238 U-238 Th-232| Th-232 | Ra-226| Ra-226 | Radium| Total Radium
ID Date Group Activity Uncertainty Activity Uncertainty Activity Uncertainty Activity Uncertainty
582  2/19/2003 background bkg021903 7.5 2.56 2.18 -0.43 0.59 0.19 0.87 -0.24 1.051189802
587  2/20/2003 background bkg022003 7.5 2.26 1.49 -0.57 0.4 0.21 0.6 -0.36 0.721110255
589  2/21/2003 background bkg022103 7.5 -11 2.08 -0.16 0.58 -0.52 0.84 -0.68 1.020784012
602  2/24/2003 background bkg0202403 7.5 2.35 2.27 -0.27 0.62 0.66 0.89 0.39 1.084665847
604  2/25/2003 background bkg0202503 7.5 4.12 1.93 -0.11 0.52 0.19 0.74 0.08 0.904433524
610  2/26/2003 background bkg022603 7.5 3.83 2.06 -0.01 0.54 -0.01 0.79 -0.02 0.956922149
612  2/27/2003 background bkg022703 7.5 2.96 1.99 -0.75 0.54 0.71 0.8 -0.04 0.965194281
618  2/28/2003 background bkg022803 7.5 2.24 2.52 -0.53 0.69 0.83 1.02 0.3 1.231462545
624 3/3/2003 background bkg030303 7.5 0.75 1.56 0.38 0.43 -1.19 0.61 -0.81 0.746324326
626 3/4/2003 background bkg030403 7.5 -0.52 2.1 -0.44 0.59 0.35 0.89 -0.09 1.06780148
633 3/6/2003 background bkg030603 7.5 1.58 2.47 -0.15 0.67 0.38 0.96 0.23 1.170683561
642 3/7/2003 background bkg030703 75 1.57 2.55 -1 0.69 0.88 1.05 -0.12  1.256423495
646  3/10/2003 background bkg031003 7.5 25 1.93 -0.77 0.52 1.17 0.79 0.4 0.945780101
648  3/11/2003 background bkg031103 7.5 33 2.95 0.02 0.8 0.02 1.15 0.04 1.400892573
650  3/12/2003 background bkg031203 7.5 1.35 2.46 0.6 0.65 -0.22 0.93 0.38 1.134636506
654  3/13/2003 background bkg031303 7.5 0.43 2.1 0.3 0.58 0.3 0.83 0.6 1.012570985
656  3/14/2003 background bkg031403 7.5 2.58 1.42 -1.17 0.38 0.96 0.58 -0.21  0.693397433
658  3/17/2003 background bkg031703 7.5 2.37 1.47 -0.42 0.4 0.59 0.58 0.17 0.704556598
661  3/18/2003 background bkg031803 7.5 0.09 1.78 0.29 0.49 0.62 0.7 0.91 0.854458893
663  3/19/2003 background bkg031903 7.5 1.32 224 -0.56 0.6 0.65 0.89 0.09 1.073359213
666  3/20/2003 background bkg032003 75 1.94 215 -0.69 0.58 1.6 0.89 0.91 1.062308806
671  3/21/2003 background bkg032103 7.5 1.5 2.19 0.1 0.59 -0.44 0.85 -0.33 1.034698024
674  3/24/2003 background bkg032403 7.5 4.46 2.04 -0.82 0.54 1.06 0.82 0.24 0.981835017
679  3/25/2003 background bkg032503 75 2.61 273 -0.33 0.71 0.44 1.06 0.11  1.275813466
684  3/26/2003 background bkg032603 7.5 3.14 1.77 -0.37 0.47 -0.09 0.69 -0.46 0.834865259
688  3/27/2003 background bkg032703 7.5 3.84 2.23 0.34 0.6 0.05 0.87 0.39 1.056834897
714  3/28/2003 background bkg032803 7.5 09 2.06 -1.17 0.57 1.36 0.87 0.19 1.040096149
716  3/31/2003 background bkg033103 7.5 2.15 2.29 0.9 0.63 -1.46 0.88 -0.56 1.082266141
718 4/1/2003 background bkg040103 7.5 5.62 2.43 -0.88 0.63 0.14 0.96 -0.74 1.148259553
720 4/2/2003 background bkg040203 7.5 0.39 1.87 -0.14 0.51 0.27 0.74 0.13 0.898721314
725 4/3/2003 background bkg040303 7.5 2.65 1.65 -0.69 0.44 0.77 0.66 0.08 0.793221281
736 4/4/2003 background bkg040403 7.5 1.66 1.94 0.48 0.53 -1.13 0.76 -0.64 0.926552751
773  4/10/2003 background bkg041003 7.5 1.1 2.8 -0.45 0.76 -0.08 1.13 -0.53 1.361800279
782  4/11/2003 background bkg041103 7.5 -1.94 1.94 0.49 0.55 0.05 0.8 0.54 0.970824392
3
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HIGH RESOLUTION GAMMA SPECTROSCOPY
RSSI ANALYSIS TOTAL RADIUM (pCl/g)
LAKESHORE EAST

RSSI STS Sample No. Ra-226 " Ra-228 ¥ Total Radium
Spectrum File No.
023732 H - 16 (ceramic pieces) ¥ 342 273 615
023797 K-0/41-45 ND ™ ND ND
023798 E-V5-7 ND ND ND
023799 E-J7-9 1.15 ND 1.15
030051 KK - LL.5/32 - 38 0.8 ND 0.8
030052 S - 9 (test pit) 19.6 91.4 111

) Pb-215 and Bi-214 measured as surrogates for Ra-226

) Ac-228 measured as surrogate for Ra-228

) ND = below minimum detected activity

} Note two data sets for spectrum 023723, one with Gamma Fraction Limit of > 71%, Library
Energy Tolerance of 1.2. Second data set has Gamma Fraction Limit of >10%.

KAPROJECT\132193xc\R132193XC001-Appendix_H_RSSI.doc




H - 16 (ceramic pieces)



NOY 19 2002 12:26PM RS

o
n
W
—
-
Q
fag
m
[}
w
(&3
H
.
ot
-
Q
o)
(7]
o
8
~
fm

S1

Cuantun Technolegy
GDE_C uclide dctivity S.mrary

Sanpling Szar=. . .
3arpling Stop

Current Tate. . . .

Efficiency File.h:
B

Garma Fraczicn Limit »=
Likrary Enercy To.evan:

.31e-002*2n-4.

873 FRCJZCT# 1-32193-XC H-1¢ CERAXIT

2. . . 1,29

PIECES

. 3.28%e-022 ¢ Spestyun. Tile h:\praseec 323732, spir
L.oC=-00-00 02:0C Courting Start. . . . 11-18-72 11:16
L30-00-00 02:C0 Bui_ Jdup ‘ime, 2.0Ce+l(0 Hrs
.02-C0-5C 10:400 Decgy Time [OFT, C.CCe+3C0Q Hrs
2t \5iCmar.ef? Lirrexy File. . . HE:\GCR'LIZ\UTHACK._IB

.53Cmar 2. .U, Ih, & Ac Natursl Reries +« ¥
2.45e+7G00 + 7.,8%e-001"zZ278,9%e-001) 04-26~32 12;00

PINAL ACTIVITY

REFZ2T

&
<
]
N
™
“,

Ay ..

7
87.
245,
233,
35..
Rverag
TL.R2
77,10
£7.°¢
238.¢62
300.09
Average:
74,97
277.35
10.384
583.14
£§53.37

(YN S VIR OV RN SRS W )

c 13 L O O

?5-212

T1-208

fa-z2¢ 13€.12
Ac-228 Averagge:
2{5.28
270.23
327,64

I38

4°¢

.32
.51

Cone -~ 1.7Us.yms
aCiry )
3.34e-0J)4 --5.E5Ce-C0%
25e-00q4 ~--5.¢30-00n
.d4e--008 -4 .53e-00%
.5%e-C04 --8.23e-(lo
.35e-024 --2.712-00%

w=2..722~(0¢
+=-6,9%e-00C7
~=5,292-007
+-3,73e-0C%
-~2.822-~0Co
~~4,78e-0C5
.58e-007

P
[ S1]

Se-1304
Ce-004
.h3e-204
.72e-304
.72e-204
.6%e-2Ck
.72€-2C4 ~-5

~-5
.18e-2C4 +-4..8e-005
.Y8e-205 +-2.73e-007
LB8Ee-205 +-1.,.6e-~00>
.&fe-205 +-2.7/e-CD35
.€3e-005 +-8.5ze-007
.86e-CCH +-2.95e-CD7
.55e-0C% +-1.52e-.06
-4

.B8e-0046
.75e-CC<¢
.1%e-0C¢
.87e- LU
.937e-00¢
.65e-004
E7e-004

+~€.75e~307
+~4 .26e~000
+~4.06e-30¢
+~4,32e~-206
+-1.5%e~226
~-§.95e-00F

Lol SO o AV S AP IR S L v JREN B SRR BRSNS S T S N S I S W VI P JYRNY ) I PR

(8]
o
e}
D
4
<
[
o

1.45€+4007
6.15a+000

o

(Y

10

cf

cass
UK

mn



NOV 19 2002 12:26PM RSS1Y 84756513891

4€3.00 2.5%e 034 +-3.32e-006
794.7C 2.28e-004 +-3.9%e-0035
~ $11.0% 2.84e-004 +-1.05e-00¢
€64.6C 2,07e-C04 +~-2.3Ce-~-00¢
€g59.11 2.76&-004 +--1.42e-0C5
Ra-224 240.9¢ 2.11e-305 +-5.24e-00H 8.63e-000 L of 1
31-212 127.17 1.55e-094 +-_.Z4e~G06 1L.Cle~JCC ~ of 2
Bi-214 Average: 3.32e-004 +-S5.83e-C37 2.32e-20L 7oof 7
609,32 1.22e-004 +-5.7%e-007
66.3¢ 2.71e-824 +-4.37e-00¢8
33L.C¢ F.0hRe-0l4 --3,83e-006
1122.3¢C 3.4%a-C2f «-1.56e-CL4
1235.20 3.36e-C04 --4.0de-CC6o
1577.79 5.33e-004 --¢.12e-CGh
1764.50 4.22e-(04 --1.95e-C0s
K-4C 1463 .89 53.28e-008 «-1.386-C03% 1.1Ze+(Cl3 1 of "
TOTAL: 1.53%e-003 uli/sg
UNZLNCWY PEAXS
Ersxgy Cenzrc.& Net Ur- C.L. Bkg . TAEM Met
ikeV: Chanrel Co.rnts C2rhainty Ccunns Courtes (keV' Ganmassec
55.C3 217 .24 5,332 1020 2125 157704 1.43 1.017e-0C:Z
§2.83 379.42 5EZ€2 i 3 1458 _3en2¢ 2.37 Z.617e+0CZ
6:.0%8 352.82 24 €C 1130 2324 2€R52¢% 1.59 1.4%2e-007
1CE.32 A 57¢¢ 144 2387 <75%4n 1.24 .05%7e-00CC
128.3% £39.24 39475 1218 2487 30¢23;2 2.7 L./6ze+DCZ
183.9: 541..5 IHEE7 1163 2377 287287 2.00 £.4Z8e-00°
~ 2.6..2 3¢4 .77 2578 1285 2738 Z€070C8 1.32 ..3%8e+50C
Z88.22 LCE€86.:52 L0z.9 1cze 2132 1§31s82 3.38 3..24e+)0L
:87.52 1.555.61 S425 798 1685 1C4¢.C 4.00 6.422e+202
452.84 .8%59.1»® 9.7 457 349 4086 1.50 1.48%e+201
454.32 g86¢€.51 3547 282 1213 §33E6 2.28 2.755e+001
475,32 1370.92 4228 £87 1474 £78B3 Z.-¢ 3.453e+0CL
£8% .01 .29¢.¢3 4575 209 129¢ 57857 2.7 3.948e+202
55z.%1 2207.88 £54y 4¢8 937 43372 2.59 6..4Ce+dCL
9565. 457 727,38 12103 5C2 1832 43521 2.76 1.316e+20:
732.78 2387.0° 6e77 4€3 SEn 45721 2.2¢ £ .1lCfe+]C1
720.2% 2357..43 2321 55¢ 1.5% 43¢78 2.4 2.7C6e+2C1
T38.32 1394.2¢ 7352 G467 97 317268 3.03 8.374e+)C1
77240 31464.02 L8728 83 1z5: 45307 1.75 &.67Te+iC1
785.52 312-¢.1% 11382 427 865 33121 2.81 1.434e-2Cc
ac6.29 13Cz.:25 8545 385 TEZ 26972 2.65 1.1C1le+3C:t
83%.937 34223 .34 7864 381 76 26707 2.35 1.046e+202
839.33 345¢€.03 3715 36 736 22762 3.09 1.258e+020Z
€24 .52 3702.,35 £325 422 893 25464 2.86 €.173e+2C1
1352.27 4365.69 1871 332 703 18C50 2.7 2,21%e+l02
10864 .37 4337.05 1597 298 62 16389 3.07 2.536e+201
1379.14 4478.3 z918 345 725 28332 .63 4.874e+l2
135¢.L68  4477.78 2665 311 5458 L6831 3.14 4.57€Ee+l01
1120.87 4544.73 1753 453 Ses 23960 1.93 1.977e+dC1
11%5.3 4728.7¢ cTes z2 647 16534 2.90 1.73Ce+302
1228.28 49342.1i0 2023 284 597 13874 3,17 2.794e+201
12¢7.28 5.91.22 1cls 384 833 18539 2.538 Z.830e+3C1

]
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RSSI High Resclubtlorn 3Bamna Spectroscopy Analysis

2Entar Technology
-cilde Activiy Summary

Semple ID: 023732 5TS Pheicer # 1-32193-XC [{-/C (crRAmIc PIECES

Samp.e Size . . . . . . . 8.28e+l02 g | Spectrum FiLe . . hizpraspoec J 3732.3cm
samplirg Start. . . . .00-03-03 20:50 | Courting Starv. .. . . L1-1t-0 11:1¢
Samping Stor . . . . LOC-02-00 00:00 | Builduw Time. . . . . . . 0.0Le+COG =rs
Cirrent Zate. . . . . .27-00-02 00:00 | Decay Time [CrF). . . . . $.0Ce+l0C :rs
Eff:cienzy File.h: clryefi \5limar.eif 1 Likra~y File. . . H:\GDR.LIB FACK.LIB
2. . 0 e . . e o . . . . . . JEQCwar @ IS, . . LU, Irn. & Az Natursl Serles + X
Eff.- 1/(7.2.e-902*Z0"-2.402+4C0C2 + 7.832,002780"8.952-C21) 24-25-C2 22:02
farmmz Fraction Limiz »>- . 0 . 17,08 % | DECaY Limiz e=. . . . 3.000 Hslilives
Library Ensrgy Tolerance. . . 2.07

FINAL AT IVITY RIZCRT

Enercy Joac +- 1.0Csigme Haiflife Feaks
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3.77e-90% L8l a-(C7 T42+002 : cf 3
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U-7235 hverage 3.71e-20% --3.35e-007 £..7e+Cl2 3 ctf T
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935.:5 .48e-20% +-3..22-0C5s
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33C.C% 2..5e-004 +-4.18e-701¢
TL-20% Avsrage: 7.28e-005 +-2.7%e-307 5.0%e-302 5 of 3
T4 37 7.83e-0C05% +-1.15e-033
277.3¢% 7.82a-C28 +-2.77e-006
510.8¢ €.63e-00% +-2.32e-0307
CE3.14 7.83e-C02 ~-2.9€e-207
€r0.37 £.6Ze-00S +-1.52e-CC¢
'h-228 Z2.8.% 1.61e--004 --7.5%e-0C5 1.28e~0(¢ oot z
Ta-:£34 Average: 4.37¢~008 --1.4%e-0C€ £.7%e-000 Z 2 14
94.6€ 4.21e-006 ~--1.4€e-CC6
1240.20 1.70e-02d +-4.70e-C33
Ra-22¢ 185.10 5.88e-236 +-5.56e-CI5 1.4%e+CQ7 L of 1
Ac-2%8 Average: 2.70e-324 +-3.76e-C07 £.13e+3C0 1) =f IC
209.2¢ 2.192-034 +-4.25e-02(6
275,22 T.45e-02¢ +-1.€€e-006
327 .64 Z.97e-C24 +-4.22e-C06
338.32 2.55e-024¢ --1.%9e-CCe
£33.51 1.87e-024 --6,25e-C06
463.C0 2.%Ze-004 --3.93a-(G6
7%4.7C 2.28e-004 --3 . 45e-006
911.C7 2.34e-C0& - 1.05a-C26
G€4.20 3.27w-004 +--3.50e-C36
G63..1 2.7¢€-704 ~-1.426-(056
Ra-z24 242.% 3.11@-005 --3.24{e-006 8.5%a+001 3 z
BE1-212 727,17 Z.55e-204 +-1.842-006 1.3.e+000 1ot z
Ei-Z1¢ Average: 3.32e-304 --5.8Be-(07 3.52e-00L% 7 of n
A03.ZL 1.2Ze-004 --6,732-007
T68.Z¢ 2.7.e-304 --4,372-0Ch
934.0¢ 3.0fe-204 +-5,92e-001
1:23.Z:¢ 3.4%e-304 +-1.£62-(00¢
1238.10 3.22e-004 ~-5.04e2-00"8
L377.70 3.82e-204 «-6,.22-0C%
1784.¢80 4.02e-304 --2.%5e-0Co
Fo-zl% §C2.90 Z2.C0e-201 +-5.022-0C3 4.0%2-003 1 of b
k-40 2460.8¢C ?.24e-307 +-1.98&-005 1.7 Z2-013 1 cf
TCT2 %.C3e-3C1 uti/g
UNKNCWN FEAXS
Zneray Centrc:4 Xe- v~ c.L. Bky. Tk het
keV: Channel Ccurnrs Certainty Counts Counts (keV) Gammasaec
~02.52 ced €1 £766 1144 2357 27¢04% 1.2¢ 3.,05%7es+2
125.38 533.24 394138 1218 2461 29222 z2.47 1.75Ze+2CC
258.2¢ 1065.52 10229 2038 192 18315¢C 3.38 5.124e+J0C2
187.92 .395.¢€1 9475 798 18285 1046:C 4.0C F.42Ze+1(01
£52.54 185°.13 19,7 457 549 4106€ 150 1.48%e+301
£54.33 136€.51 3541 ZeL 1213 03358 2.28 2.759%e-2(01
£79.92 1¢%7C.22 4228 €87 1474 67882 2.4 3.453¢-3501
£87.01 1395.83 4773 6C9 1264 57857 2.08 3.948e+2C2
522.51  2207.80C 6547 468 95”7 43972 2.69 5.,14Ce-CI01
585.5C 2727.95 12105 gC 1c3: 43571 z2.7¢ 1,3.¢e-73:
7C2.78 2581.02 4477 463 S€Q 40721 2.9 9.10te-211
720.29 29571.43 2321 54 1184 431678 2.4 2.70€e+l01
788.,3C 3094.%¢ 70352 4e7 57z 37268 3.03 8.374e+l71
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772.40 31k4.C2 4E72 z8s3 1253 4539C7 .75 5.€e70e+(CL
785.%2 321%.16 11332 427 86¢ 33121 2.1 1.434e+C02
835.37 3423.3 TBE4 381 781 24727 2.36 1.04¢€e+(02
£33.85 3432.0% G715 352 7133 22762 3.9 1.298e+002
904.61 2702.33 43z¢% 422 8%€ 254€4 2.86 5.173e+00L
-082.27 4305.6% 1872 KW R 18CED 2.7€ 3.2.9e+00L
064,87 4357.0%8 1537 293 621 16569 3.6 2.33ve+00.
SUT9016 0 4415.31 918 345 725 18321 2.€3 £.874e+400L
1TC4.26  4477.7% 2565 3l o4t 158861 3.2 4£.508e+(0L
-110.87 4E44.7C 2133 453 58¢ 23560 2.83 0 1.977e+0Q01
1185.8C 4726.7c c744 322 47 16834 2.8 1.730e+002
L2C08.27 4942.1° 2353 54 59z 138674 3.1C  2.7S<e+(01
1247.26 510,21 245 334 832 16539 3.2 2.€20e4001
+281.4C 2240.37 770 2583 392 1293¢ 2.74 7.5]2e+002
L325.3¢ 3€66.84 2283 334 71z 14703 2.25 6.E71es+(D1
~e02.0> ©732.48 7232 z3C 9z 22554 .0 1.526e+202
“40E .44 733,51 12113 23z S35 11321 2,83 Z.B€7e+302
1652 .M3 B11T7.16 2551 233 321 11:54¢ 2.4C 5,92le+l0
252505 3172.23 20292 3% £24 12862 .97 2.274e+4002
1535.3% £2%1.3) 2.8¢ 243 £)@ €282 2.89% 5.013e-001
543,84 5310.97 2178 244 £ g:1% 2.63 5.01Ce+001
1582.82 €470.38 252l 181 8% 9553 4.8z L1.30%e+llZ
1585.78 £43%4.27 L2703 z35 &40 €452 3.05 2.938e+0202
2552.28 €912 .62 3Ye el 333 2793 3.06 1.419%e+00:
161033 e8i7.04 4574 ZE¢ £31 LClo4 31.14 1.17le40C2
165..16 €€67.1¢ 51Z2 284 558 €312 2.39 1.24Ce-+007¢
1538.59 €£3%.11 Lalie 745 23 £§332 2.07 2.551e+CCL
1€62.82 #£792.23 4237 zel 448 7857 2.99 1.(5:&-022
1633.74 €922.4¢ L1361 2.5 453 €635 3.25 3.402e-001
732,20 7¢71.17 16435 237 425 £550 3.25 4.202e+002
1833.72 75.3.€¢ se¢ 248 58338 73990 2.2> 2.£0ze-CC1
1843.02 7851.7% 1257% 23z 41 £855 2.9% 2.84J0e-0C2
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RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

P#1-32193-XC K-0/41-45

o e oy e o o e 8 = = = e = = o o - S —— = - —— = -~ ——— e ——

Sample Size . . . . . . . 9.96e+002 g | Spectrum File . . H:\PCASPEC\023797.SPM
Sampling Start. . .00-00~00 00:00 | Counting Start. . . . 11-22-02 12:13
Sampling Stop . . . . .00-00~00 00:00 | Buildup Time. . . . . . . 0.00e+000 Hrs
Current Date. . . . . .00-00-00 00:00 | Decay Time [OFF]. . . . . 0.00e+000 Hrs
Efficiency File.h:\gdr\eff\500mar.eff | Library File, . . .h:\gdr\lib\nuthk.lib
ID. . . . .+« . <« « « « + « o .500mar { ID. . . . . . U & Th Natural Series + K

Gamma Fraction Limit >= . . 71.00 % | Decay Limit <=. .
Library Energy Tolerance. . . 1,20

FINAL ACTIVITY REPORT

Energy Conc +- 1.00sigma Halflife Peaks

Nuclide {keV) (uCi/g ) (hrs) Found

K-40 1460.,80 9.56e-006 +-3.33e-007 1.12e+013 of 1

TOTAL: 9.56e-006 uCi/g
UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
50.74 220.16 390 5S4 101 630 1.47 1.073e+001
238.56 986.34 2051 93 167 1338 1.89 1.376e+001
295.19 1217.29 561 56 104 543 1.80 4.338e+000
338.27 1393.05 375 48 90 427 1.84 3.218e+000
351.90 1448.68 501 54 90 411 2.26 7.97%e+000
526.76 2162.00 16772700 4096 72 205 0.25 2.087e+005
583.23 2392.33 703 45 74 242 2.75 9.562e+000
609.32 2498.77 722 43 69 2C4 2.23 1.020e+001
911.44 3731.21 453 34 53 125 2.99 9.14%e+000
969.45 3967.83 258 33 60 164 2.11 5.505e+000
1765.12 7213.62 145 16 23 22 2.85 5.285e+000

TOTAL P.@8
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DEC-p2-20R2 12:31
DEC 02 2002 11:58BRAM

STS
RSS1I

247 27

8479651991

=3 P

RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR_C Nuclide Activity Summary

—-==

Sample Size . . 8.14e+002 g
Sampling Start. .00-00~00 00:00
Sampling Stop .00-00-~00 00:00
Current Date. .00-00-00 00:00
Efficiency File.h:\gdr\eff\500mar.eff
ID. . . .« v <« ... .500mar

Gamma Fraction Limit >= . 71.00 %
Library Energy Tolerance. 1.20

o —— e~ et -

. H:\PCASPEC\023798.5PM
11-22-02 13:37
0.00e+000 Hrs
0.00e+000 Hrs

| Spectrum File
| Counting Start.
| Buildup Time.
| Decay Time (OFF]. . . .

.hi\gdr\lib\nuthk.lib
. U & Th Natural Series + K

| Decay Limit <=. . .

FINAL ACTIVITY REPORT

Energy Conc +- 1.00sigma Halflife Peaks
Nuclide {keV) (uCi/g ) (hrs) Found
K-40 1460.80 8.47e-006 +-3.74e~-007 1.12e+013 1 of 1
TOTAL 9.47e-006 uCi/g
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
{keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
50.88 220.72 337 58 113 676 1.58 9.214e+000
238.5¢0 986.10 1503 - 86 156 1281 2.01 1.008e+001
295.17 1217.27 €18 53 97 469 1.78 4.77%e+000
338.36 1393.42 309 46 a7 403 1.71 2.652e+000
351.88 1448.58 1184 58 95 412 2.01 1.048e+001
583.18 2392.13 530 49 67 208 2.73 7.208e+000
609.36 2498.95 846 44 68 204 2,31 1.196e+001
911.41 3731.07 387 31 50 108 2.37 7.816e+000
969.19 3966.80 164 33 62 184 2.13 3.49%e+000
1120.59 4584.38 161 26 49 104 2.67 3.910e+000
1764.85 7212.52 142 14 10 5 2.89 5.175e+000

LT85

p.7
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DEC Q02 2002 11:58AM

DEC-Ro-2002  12:31

STS

RSSI

247 Z7x

8479651991

e

=T

RSSI High Resolution Gamma Spectroscopy Analysis

Quantum Technology
GDR _C Nuclide Activity Summary

Sample ID: 023799 STS P#1-32193-XC E-J/7-9

Sample Size . . . . . . . 7.30e+002 g | Spectrum File . . H:\PCASPEC\0237939.5PM
Sampling Start. . . .00-00-00 00:00 | Counting Start. . . . 11-22-02 14:41
Sampling Stop . . . .00-00-00 00:00 | Buildup Time. . . . . . . 0.00e+000 Hrs
Current Date. . ., . . .00-00-00 00:00 | Decay Time [OFF]}. . . 0.00e+000 Hrs

-t e e 8 et e o e o o ——— e — % -  —— — — —— —— e = ———

Efficiency File.h:\gdr\eff\50Cmar.eff | Library File. .h:i\gdr\lib\nuthk.1lib
ID. & v v e e e e e . .500mar | ID. . . . . . U & Th Natural Series + K

Gamma Fracticn Limit >= . . ., 71.00 % | Decay Limit <=. . .
Library Energy Tolerance. 1.20

FINAL ACTIVITY REPORT

Energy Conc +- 1.00sigma Halflife Peaks
Nuclide {keV) {uCci/g ) {hrs) Found
Pb-214 Average: 1.15e-006 +-4.04e-008 4.47e-001 of 6
241.88 1.03e-006 +-1.45e-007
295.21 1.10e-006 +-8.02e-008
351.92 1.18e-006 +-4.94e-008
Ra-226 186.10 2.06e-008 +-4.48e-009 1.40e+007 of 1
K-40 1460.80 7.33e~-006 +-3.78e-007 1.12e+013 of 1
TOTAL: 8.50e-006 uCi/g
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV}) Channel Counts Certainty Counts Counts (keV) Gamma/sec
50.82 220.48 369 45 82 439 1.71 1.011e+001
238.77 987.19 1585 78 138 844 2.45 1.071e+001
583.22 2392.29 479 36 57 146 2.18 6.515e+000
609.33 2498.79 953 46 71 212 2.25 1.347e+001
911.49 3731.41 293 29 48 100 2.18 5.918e+000
1120.71 4584.89 173 27 50 108 2.31 4.201e+000
1764.98 7213.07 161 18 25 26 2.47 5.86Be+000

P.B5-08

p.bB
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JAN 14 2003 Y:19PM RSS 1 54 /9651951

Quantum Technology
GDR_C MNuaclide Activity Summary

Sample ID: 039051 8T8 XK-LL.5/32-38

Sample Size . . 8.20e+002 g | Spectrum File . h:\pcaspec\030051.spm

Sampling Start, .00-00-00 00:00 | Counting Start. $1-14-03 14:34

Sampling Stop .00-00-00 00:00 | Buildup Time. 0.00e+000 Hrs
|

Current Dat=za. .00-00-00 00:0C Decay Time (OFF]. 0.00e+000 Ers
Zfficiency File.h:\gdx\eff\500mar.eff | Likrary File. .h:\gdr\lib\nuthk._.ib
ID. .50C0mar | ID. . U & Th Natural Series - K

Gamma Fraction Limit >= 71.00 % | Decay Linit <=.
Library Energy Tclerance. 1.20

FINAL ACTIVITY REPORT

Energy Conc +- 1.00sigma Falflife Peaks
Nuclide (keV) (uCivsg ) (hreg) Found
Fb-214 Average 8.02e-007 +~3.37e-008 4.47e-001 3 of 6
241.98 7.85e-007 +-1.32e-007
295.21 8.430-007 +-6.48e-208
351.92 7.87e-007 +-4.14e-308
K-40 1460.80 9.17e-006 +-3.83e-007 1.12e+013 1 of 1
TOTAL $.%8e-006 uCi/g
UNKNOWN PEAKS
Energy Centroid Net Ur- C.L. Bkg FWHM Net
(keV) Chanrel Counts Certainty Counts Counts (keV) Gamma/sgec
51.70 218.91 464 47 85 421 2.01 1.224e+001
238.63 983.30 1163 37 117 682 1.64 7.806e+000
338.41 1391.30 250 43 83 348 1.78 2.146e+000
510.86 20956.50 131 35 65 196 1.99 1.5B87e+000
583.01 2391.51 122 32 54 147 1.75 4.378e+000
609.23 2498.75 743 36 47 107 1.85 1.05%9e+001
810.99 3732.65 222 27 45 92 1.73 4.441e+000
2120.32 4588.58 155 24 42 80 1.63 3.763e+000
.764.44 7222.30 130 16 20 17 2.59 4.737e+000
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JHN 14 20043 5H5:19#M RSS ] Y% /0DD L UL

Quantum Technology
GDR_C Nuclide Activity Summary

. 5.73e+(002 g | Spectrum File . . H:\PCASPEC\030052.SFM
Sampling Start. .20-20-00 €0:00 | Counting Start. 01-14-03 15:36
Sampl.ng Stog .20-20-00 00:00 | Buildup Time. 0.00e+000 Hrs
Current late. .00-00-00 00:00 | Decay Time [(QFF}. 0.00e+000 Hrs

Efficiency File.h:\gdr\eff\500mar.eff | Library File. -h:ygér\lib\nuthk.lib

Sample Size .

ID. . . . . v « « v « « <« . . .500mar | 1D. . U & Th Natural Series + K
Eff.= 1/[(7.31e-002*En"-2.40e+000 ~ 7.88e+001*En~8.95e-301) 04-26-02 12:00
Garra Fracticn Limit >= . 71.00 % | Decay Limit <=. . 8.000 HalZlives
Library Energy Tolerarce. 1.20 :

FINAL ACTIVITY REPORT
Inergy Ccnic +- 1.00sigma Halflife Peaks
Nuclide (keV) (uCi/g ) {nre) Found
Bi-214 Average: 1.99e-005 -+-2.28e-007 3.32e-001 8 cf 10
609.31 1.75e-005 +-2.72e-007
727.17 5.69e-005 +-1.05e-006
768.36 1.74e-005 +-1.59e-006
334.06 1.51e-005 +-2.41e-006
1120.30 1.86e-005 +-€.97e-007
1236.10 2.04e-005 +-1.63e-006
1377.70 1.76e-005 +-2.54e-006
1764.50 2.23e-005 +-7.8B2e-007
Eb-222 Average: 8.68e-005 +-3.28e-007 1.06e+001 6 of 6
74.82 8.22e-005 +-1.91e-006
77.11 6.74e-005 +-1.,27e-006
87.30 3.65e-005 +-1.70e-006
115.1% 9.10e-005 +-2.02e-005
238.63 9.07e-005 +-3.56e-007
300.09 8.46e-005 +-2.54e-0C6
Fb-214 Average: 1.93e-005 +-2.17e-007 4£.47e-001 4 of 6
87.30 1.94e-005 +-2.93e-006
241.98 1.94e-005 +-9.98e-007
295,21 1.50e-005 +-4.68e-007
351.92 1.94e-005 +-2.54e-007
Ac-228 Average: 9.14e-005 +-4.23e-007 6.13e+000 10 of 10
E39.95 1.15e-004 +-5.28e-006
93.35 5.18e-005 +-3.90e-006
209.28 7.28e-005 +-2.13e-006
270.23 8.82e-005 +-2.54e-006
327.64 7.43e-005 +-2.55e-006



JHN RSS| H4 S0l YY1
338.32 3.15e-005 +-9.35e-007
463.00 8.27e-005 +-2.0%e-006
754,72 8.22e-005 +-2.23e-006
911.37 9.49e-005 +-6.77e-007
969.11 9.58e-005 +-9.10e-007
Ra-228 186.10 3.38e-007 +-2.73e-008 1.40e+007 1 of 1
Ra-224 240.98 1.19e-0C04 +-1.89%e-006 8.£9e+001 1 of 1
K-40 1460.80 1.51e-005 +-1.06e~0C€ 1.12e+013 1 of 1
TOTAL 3.52e-004 uCi/g
UNKNCWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(teV) Cnhannel Ccunts Certainty Counts Counts (keV) Gamma/sec
51.60 218.47 10737 255 477 12583 1.92 2.846e+002
129.08 535.31 6773 399 810 31552 1.63 4.248e+001
153.89 636.76 2293 327 662 24150 1.52 1.357e+001
277.39 1141.80 5416 32t 683 14530 2.01 4.006e+001
439.44 1681.75 3120 183 362 6292 1.74 3.12%e+001
510.59 2095.37 11680 200 351 5454 2.01 1.415e+202
562.41 2307.28 1195 142 286 3933 1.86 1.574e+001
583.11 2391.94 38759 249 317 4632 1.93 5.271e+002
755.15 3095.490 911 131 268 3167 1.74 1.556e+001
76€3.43 3129.27 384 122 25¢ 2421 1.67 6.525e+000
772.29 3165.49 1951 1lle 22¢ 2052 2.09 3.400e+001
785.71 3220.37 931 111 221 2449 1.91 1.848e+001
830.63 3404.04 508 103 214 2591 2.93 9.445e+000
835.€3 3424.51 1778 93 17¢ ~456 2.03 3.324e+001
£40.1% 3443.15 1205 92 180 1257 2.75 2.264e+001
860.52 3526.26 4593 11€ 298 1668 2.08 8.8i3e+001
904.44 3705.85 617 11C 237 1652 2.23 1.23Be+001
964.73 3552.40 4877 ce 246 935 2.19 1.036e+002
1078.83 4418.%4 44¢ 72 147 923 2.69 1.047e+001
1094.19 4481.76 558 7z 143 842 1.75 1.326e+001
1407.71 5763.69 348 €5 132 711 2.35 1.036e+001
1495.,67 6123.34 42¢€ €6 132 737 1.91 1.55%9e+001
1580.7C 6471.03 412 66 136 519 2.60 1.361e+001
1588.12 6501.38 2316 68 S9 443 2.71 7.68le+001
1552.43 6515.00 1345 67 119 457 2.43 4.471e+001
1620.49 6633.71 §93 71 135 752 1.90 3.015e+001
1630.53 65674.78 %65 77 15¢ 658 2.17 3.277e+001
1638.40 6706.54 200 61 125 511 2.36 1.023e+001
1729.65 7080.C4 532 52 S8 378 1.70 1.804e+001
1847.49 7561.89 32¢ 5¢ 108 457 2.07 1.215e+001

14 2003 5:19PH



\
Ea STS CONSULTANTS

APPENDIX |

USEPA Contract Laboratory Analytical Data

®

THE INFRASBTRUCTURE IMPERATIVE



\
E:q STS CONSULTANTS

USEPA Contract Laboratory Analytical Data is to be provided by the USEPA
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Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
341 East Ohio Street Project- Chicago, IL

North Monitor Week #1  10/7/02-10/11/02 (High Volume)
Time Sampled |Effluent Concentration [Concentration x
Date (minutes) in uCi/mi Sampie Min / Day Comments
10/7/02 0 0.00E+00 0.00E+00|No Work - Training Day
10/8/02 200 9.78E-16 1.96E-13
10/9/02 443 0.00E+00 0.00E+00
10/10/02 251 0.00E+00 0.00E+00
10/11/02 499 0.00E+00 0.00E+00
1393 9.78E-16 1.96E-13
Cop=ZTiC Time Weighted Weekly
T, Effluent Concentration (North) = 1.40E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 3.51%
4E-15uCi/ml
South Monitor
Time Sampled |Effluent Concentration {Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
10/7/02 0 0.00E+00 0.00E+00{No Work - Training Day
10/8/02 212 0.00E+00 0.00E+00
10/9/02 455 1.05E-15 4.78E-13
10/10/02 237 2.74E-15 6.49E-13
10/11/02 492 8.80E-16 4.33E-13
1396 4.867E-15 1.56E-12
Cop=LT.:C Time Weighted Weekly
LT, Effluent Concentration (South) = 1.12E-15 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 27.94%
4E-15uCi/m!
East Monitor
Time Sampled |Effluent Concentration [Concentration x
Date {minutes) in uCi/ml Sample Min / Day Comments
10/7/02 0 0.00E+00 0.00E+00|No Work - Training Day
10/8/02 207 0.00E+00 0.00E+00
10/9/02 422 0.00E+00 0.00E+00
10/10/02 236 0.00E+00 0.00E+00
10/11/02 489 0.00E+00 0.00E+00
1354 0.00E+00 0.00E+00
Cag=2T15,C Time Weighted Weekly
T, Effluent Concentration (East) = 0.00E+00 uCi/mi
EqA.9 NUREG 1400 Percentage of Release Limit of = 0.00%

4E-15uCi/im!



West Monitor

Time Sampled [Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
10/7/02 0 0.00E+00 0.00E+00|No Work - Training Day
10/8/02 207 0.00E+00 0.00E+00
10/9/02 443 1.81E-15 7.13E-13
10/10/02 254 1.84E-15 4 87E-13
10/11/02 480 0.00E+00 0.00E+00
1384 3.45E-15 1.18E-12
Cag=1T,,C Time Weighted Weekly
T, Effluent Concentration (West) = 8.53E-16 uCirmi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 21.33%




(

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 1 October 7, 2002 - October 11, 2002

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ftY min volume date gross | bkg net Concentrationy  date groes | bikg net | Concentration § 4.00E-1S
ID sampled time time sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCi/mi analyzed | counts | counts | ¢pm in uCvml uCi/mi
No Work on 10/7/02 - Training Only
N2001 10/8/02 1:25pm  4:45pm 200 62 1.23e+07] 10/9/02 39 13 0.86687 2.54E-14) 10/14/02 13 12 0.033 9.78E-16] 24.45%
S$2001 10/8/02 1:20pm  4:52pm 212 60 1.26E+07}F 10/9/02 55 13 1.4  4.00E-14} 10/14/02 11 12 0 0.00E+00 0.00%
E2001 10/8/02 1:23pm 4:50pm 207 47 9.64E+06] 10/9/02 42 13 0.96687 3.61E-14] 10/14/02 11 12 0 0.00E+00 0.00%
W1001 10/8/02 1:26pm  4:52pm 207 52 1.07e+07} 10/9/02 39 43 0.86667 2.93E-141 10/14/02 10 12 0 0.C0E+00 0.00%
N2002 10/9/02 7:22am 2:45pm 443 57 250E+07} 10/10/02 241 12 7.63333 1.1E-13] 10/14/02 11 12 0 0.00E+00 0.00%
$2002 10/9/02 7:05am 2:40pm 455 51 2.30E+07] 10/10/02 99 12 2.9 4.546E-14) 10/14/02 14 12 0.087 1.05E-154 26.13%
E2002 10/9/02 7:40am 2:42pm 422 46 1.92e+07§ 10/10/02 123 12 3.7 6.933E-14} 10/14/02 12 12 0 0.00E+Q0 0.00%
w2002 10/9/02 7:24am 2:47pm 443 51 224E+07] 10/10/02 175 12 5.43333 8.74BE-14] 10/14/02 15 12 0.1 1.61E-15] 40.25%
N2003 10/10/02 7:13am 11:24am 251 §5 1.37E+07] 10/11/02 134 9 4.16667 1.098E-13§ 10/15/02 10 11 0 0.00E+00 0.00%
§2003 10/10/02 7:27am 11:24am 237 56 1.32E+07] 10/11/02 170 9 5.36687 1.471E-13] 10/15/02 14 11 0.1 2.74E-15] 68.52%
E2003 10/10/02 7:27am 11:23am 238 55 1.20E+07] 10/11/02 163 9 513333 1.439E-13] 10/15/02 9 11 0 0.00E+00 0.00%
W2003 10/10/02 7:10am 11:24am 254 52 1.31E+07] 10/11/02 139 9 433333 1.193E-13] 10/15/02 13 11 0.067 1.84E-15] 45.90%
N2004 10/11/02 7:00am 3:19pm 499 48 2.37E+07§ 10/14/02 18 12 0.2 3.037E-15} 10/16/02 10 10 0 0.00E+00 0.00%
$2004 10/11/02 7:10em 3:22pm 492 58 2.73E+07] 10/14/02 24 12 0.4 5.281E-15] 10/16/02 12 10 0.067 8.80E-16] 22.00%
£E2004 10/11/02 7:12am 3:21pm 489 52 2.52E+07}) 10/14/02 14 12 0.06667 9.537E-18] 10/16/02 9 10 0 0.00E+00 0.00%
W2004 10/11/02 7:15am  3:15pm 480 55 2.62E+07] 10/14/02 18 12 0.2 2756E-15§ 10/16/02 10 10 0 0.00E+00 0.00%




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
341 East Ohio Street Project- Chicago, IL

North Monitor Week #2 10/14/02-10/18/02 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date {minutes) in uCi/ml Sample Min / Day Comments
10/14/02 408 1.26E-15 5.14E-13
10/15/02 438 0.00E+00 0.00E+00
10/16/02 403 6.02E-16 2.43E-13
10/17/02 494 0.00E+00 0.00E+00
10/18/02 362 0.00E+00 0.00E+00
2105 1.88E-15 7.57E-13
Cog=ZT0:C Time Weighted Weekly
T, Effluent Concenfration (North) = 3.59E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 8.99%
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration {Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
10/14/02 410 0.00E+00 0.00E+00
10/15/02 244 0.00E+00 0.00E+00{Shut down early on 10/15/02
10/16/02 399 0.00E+00 0.00E+00|due to mechanical failure in
10/17/02 504 0.00E+00 0.00E+00{pump
10/18/02 376 0.00E+00 0.00E+00
1933 0.00E+00 0.00E+00
Capg =271, C Time Weighted Weekly
T, Effluent Concentration (South) = 0.00E+00 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 0.00%
4E-15uCi/mil
East Monitor
Time Sampled {Effluent Concentration jConcentration x
Date {minutes) in uCi/mi Sample Min / Day Comments
10/14/02 406 0.00E+00 0.00E+00
10/15/02 446 5.78E-18 2.58E-13
10/16/02 398 0.00E+00 0.00E+00
10/17/02 498 0.00E+00 0.00E+00
10/18/02 369 0.00E+00 0.00E+00
2117 5.78E-18 2.58E-13
Cap=ZT0,C Time Weighted Weekly
T, Effluent Concentration (East) = 1.22E-16 uCi/mi
EqA.9 NUREG 1400 Percentage of Release Limit of = 3.04%

4E-15uCifmi




West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/m| Sample Min / Day Comments
10/14/02 408 1.71E-15 6.98E-13
10/15/02 425 0.00E+00 0.00E+00
10/16/02 430 5.22E-16 2.24E-13
10/17/02 500 9.16E-16 4.868E-13
10/18/02 372 0.00E+00 0.00E+00
2144 3.15E-15 1.30E-12
Cag=LT:GC Time Weighted Weekly
T, Effluent Concentration (West) = 6.48E-16 uCivml

EqA.9 NUREG 1400

Percentage of Release Limit of =

16.79%




( (

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 2 October 14, 2002 - October 18, 2002

total | cubic sampie day after analysis four day analysis % of Limit
Sample date start stop time f/ min volume date gross | bkg net Concentratiory  date gross | bkg net | Concentration | 4.00E-15
1D sampled time time sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCi/ml analyzed | counts | counts | cpm inuCiml uCimil
N2005 10/14/02 7:30am 2:18pm 408 47 1.90E+07] 10/15/02 77 11 22  4.17E-14] 10/18/02 1 9 0.087 1.26E-15] 31.62%
S2005 10/14/02 7:32am 2:22pm 410 52 2.11E+07) 10/15/02 55 11 1.48667 2.50E-14] 10/18/02 8 9 0 0.00E+00 0.00%
E2005 10/14/02 7:34am 2:20pm 406 48 1.93E+07] 10/15/02 72 11 2.03333  3.80E-14] 10/18/02 9 9 0 0.00E+00 0.00%
W1005 10/14/02 7:36am 2:24pm 408 52 2.10E+07} 10/15/02 68 11 1.9 3.26E-14] 10/18/02 12 9 0.1 1.71E-15] 42.86%
N2008 10/15/02 7:27am 2:45pm 438 51 2.21E+07] 10/16/02 186 10 5.86667 9.55E-14] 10/21/02 8 11 0 0.00E+00 0.00%
§2006 10/15/02 7:20am 11:24am 244 52 1.26E+07} 10/16/02 168 10 5.266867 1.51E-13] 10/21/02 10 11 0 0.00E+00 0.00%
E2008 10/15/02 7:20am 2:48pm 446 47 2.08E+07] 10/16/02 212 10 6.73333  1.17E-13| 10/21/02 12 11 0.033 5.78E-16] 14.46%
W2006 10/15/02 7:25am 2:30pm 425 51 2.15E+07} 10/16/02 228 10 7.2  1.21E-13} 10/21/02 6 11 0 0.00E+00 0.00%
N2007 10/16/02 7:40am 2:23pm 403 50 2.00E+07] 10/17/02 31 10 0.7 1.26E-14] 10/21/02 12 11 0.033 6.02E-18] 15.04%
S2007 10/16/02 7:36am 2:15pm 399 50 1.98E+07] 10/17/02 25 10 0.5 9.12E-15)§ 10/21/02 10 11 0 0.00E+00 0.00%
E2007 10/18/02 7:37am 2:15pm 308 48 1.81E+07} 10/17/02 28 10 06 1.19e-14) 10/21/02 9 11 0 0.00E+00 0.00%
W2007 10/16/02 7:30am 2:40pm 430 54 2.30E+07} 10/17/02 20 10 0.33333  5.22E-15} 10/21/02 12 11 0.033 5.226-16] 13.05%
N2008 10/17/02 7:08am 3:22pm 494 52 255E+07] 10/18/02 173 9 548667 7.74E-14] 10/22/02 13 13 0 0.00E+00 0.00%
§2008 10/17/02 7:02am 3:26pm 504 46 230E+07§ 10/18/02 140 9 4.36667 6.85E-14}] 10/22/02 1" 13 0 0.00E+00 0.00%
E2008 10/17/02 7:06am 3:24pm 498 47 2.32E+07] 10/18/02 146 9 456667 7.10E-14] 10/22/02 12 13 0 0.00E+00 0.00%
W2008 10/17/02 7:00am  3:29pm 509 52 2.62E+07] 10/18/02 103 9 3.13333  4.31E-14} 10/22/02 15 13 0.087 9.16E-16] 22.81%
N2009 10/18/02 7:10am 1:12pm 382 50 1.79E+07] 10/21/02 16 11 0.16667  3.35E-15) 10/23/02 g 13 0 0.00E+00 0.00%
S2009 10/18/02 6:58am 1.15pm 376 60 2.24E+07} 10/21/02 11 11 0 0.00E+00] 10/23/02 12 13 0 0.00E+00 0.00%
E2009 10/18/02 7:05am 1.14pm 369 48 1.78E+07] 10/21/02 16 11 0.16687  3.42E-15} 10/23/02 13 13 0 0.00E+00 0.00%
W2008 10/18/02 6:58am 1:10pm 372 53 1.95E+07] 10/21/02 14 11 0.1 1.845E-15] 10/23/02 1 13 0 0.00E+00 0.00%




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #3 10/21/02-10/26/02 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
10/21/02 0 0.00E+00 0.00E+00{No Work During Week
10/22/02 0 0.00E+00 0.00E+00]|of 10/21/02-10/25/02
10/23/02 0 0.00E+00 0.00E+00
10/24/02 0 0.00E+00 0.00E+00
10/25/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=LT:,C Time Weighted Weekly
zTe Effluent Concentration (North) = 0.00E+00 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 0.00%
4E-15uCi/iml
South Monitor
Time Sampled |Effluent Concentration [Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
10/21/02 0 0.00E+00 0.00E+00|No Work During Week
10/22/02 0 0.00E+00 0.00E+00]|of 10/21/02-10/25/02
10/23/02 0 0.00E+00 0.00E+00
10/24/02 0 0.00E+00 0.00E+00
10/25/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=ZT;C Time Weighted Weekly
T, Effluent Concentration (South) = 0.00E+00 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 0.00%
4E-15uCi/mi
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
10/21/02 0 0.00E+00 0.00E+00|No Work During Week
10/22/02 0 0.00E+00 0.00E+00|of 10/21/02-10/25/02
10/23/02 0 0.00E+00 0.00E+00
10/24/02 0 0.00E+00 0.00E+00
10/25/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Copg=2T:,C Time Weighted Weekly
T, Effluent Concentration (East) = 0.00E+00 uCi/mi

Eq A.9 NUREG 1400

Percentage of Release Limit of =

4E-15uCi/fml

0.00%




West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date {minutes) in uCi/ml Sample Min / Day Comments
10/21/02 0 0.00E+00 0.00E+00|No Work During Week
10/22/02 0 0.00E+00 0.00E+00{of 10/21/02-10/25/02
10/23/02 0 0.00E+00 0.00E+00
10/24/02 0 0.00E+00 0.00E+00
10/25/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=ZT;C Time Weighted Weekly
T, Effluent Concentration (West) = 0.00E+00 uCi/mi

Eq A.9 NUREG 1400

Percentage of Release Limit of =

0.00%




( ( (

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 3 October 21, 2002 - October 25, 2002

total | cubic | sample day after analysis four day analysis % of Limit
Sample date start stop time | f min volume date gross | bkg net Concentratior date gross | bkg net | Concentration] 4.00E-15
ID sampled time time sampled| (CFM) | analyzed analyzed | counts | counts| cpm in uCl/mi analyzed |{ counts | counts | cpm in uCi/ml uCi/ml

No Work during week of October 21 - 25, 2002




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #4  10/28/02-11/1/02 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/m| Sample Min / Day Comments
10/28/02 423 5.51E-16 2.33E-13
10/29/02 432 0.00E+00 0.00E+00
10/30/02 0 0.00E+00 0.00E+00|No Work 10/30-11/1
10/31/02 0 0.00E+00 0.00E+00
11/1/02 0 0.00E+00 0.00E+00
855 5.51E-16 2.33E-13
Cag=ZT,C Time Weighted Weekly
T, Effluent Concentration (North) = 2.73E-16 uCi/ml
EqA.9 NUREG 1400 Percentage of Release Limit of = 6.82%
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date {minutes) in uCi/ml Sample Min / Day Comments
10/28/02 432 0.00E+00 0.00E+00
10/29/02 435 0.00E+00 0.00E+00
10/30/02 0 0.00E+00 0.00E+00}No Work 10/30-11/1
10/31/02 0 0.00E+00 0.00E+00
11/1/02 0 0.00E+00 0.00E+00
867 0.00E+00 0.00E+00
Cag=Z2T:Ci Time Weighted Weekly
T, Effluent Concentration (South) = 0.00E+00 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 0.00%
4E-15uCi/ml
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
10/28/02 427 0.00E+00 0.00E+00
10/29/02 413 1.17E-15 4 83E-13
10/30/02 0 0.00E+00 0.00E+00]No Work 10/30-11/1
10/31/02 0 0.00E+00 0.00E+00
11/1/02 0 0.00E+00 0.00E+00
840 1.17E-15 4. 83E-13
Cog =L TG Time Weighted Weekly
T, Effluent Concentration (East) = §.75E-16 uCi/ml

EqA.9 NUREG 1400

Percentage of Refease Limit of =

4E-15uCi/imi

14.38%




West Monitor

Time Sampled |Effluent Concentration [Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
10/28/02 418 0.00E+00 0.00E+00
10/29/02 438 0.00E+00 0.00E+00
10/30/02 0 0.00E+00 0.00E+00|No Work 10/30-11/1
10/31/02 0 0.00E+00 0.00E+00
11/1/02 0 0.00E+00 0.00E+00
856 0.00E+00 0.00E+00
Cag=2T1;,C Time Weighted Weekly

T,

EqA.9 NUREG 1400

Effluent Concentration (West) =

0.00E+00 uCi/mli

Percentage of Release Limit of =

0.00%




(

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 4 October 28, 2002 - November 1, 2002

total | cubic | sample day after analysis four day analysis % of Limit
Sample date start stop time | f/ min volume date gross | bkg net Concentratior] date gross | bkg net | Concentration] 4.00E-15
D sampled time time sampled | (CFM) | analyzed analyzed | counts | counts cpm in uC/ml analyzed | counts | counts | cpm in uCvml uCi/ml
N2010  10/28/2002 7:10am 2:13pm 423 52 2.18E+07] 10/29/2002 20 8 0.4 6.61E-15] 11/1/2002 9 8 0.033 5.51E-16] 13.78%
S$2010  10/28/2002 7:03am  2:15pm 432 55 2.35E+07] 10/29/2002 26 8 0.6 9.19E-15] 11/1/2002 8 8 0 0.00E+00 0.00%
E2010  10/28/2002 7:05am  2:12pm 427 47 1.99E+07] 10/29/2002 22 8 0.46667  8.46E-15| 11/1/2002 8 8 0 0.00E+00} 0.00%
W1010 10/28/2002 7:12am 2:10pm 418 47 1.95E+07| 10/29/2002 24 8 0.53333 9.87E-15] 11/1/2002 7 8 0 0.00E+00 0.00%
IN2011  10/29/2002 7:06am 2:18pm 432 49 210E+07| 10/30/2002 18 9 0.3 5.16E-15} 11/4/2002 9 12 0 0.00E+00 0.00%
S2011 10/29/2002 7:05am  2:20pm 435 42 1.81E+07] 10/30/2002 26 9 0.56667 1.13E-14] 11/4/2002 10 12 0 0.00E+00 0.00%
E2011 10/29/2002 7:27am  2:20pm 413 50 2.05E+07} 10/30/2002 37 9 0.93333 1.64E-14] 11/4/2002 14 12 0.067 1.17E-15} 29.36%
W2011  10/29/2002 7:04am  2:22pm 438 52 2.26E+07] 10/30/2002 34 9 0.83333 1.33E-14] 11/4/2002 9 12 0 0.00E+00 0.00%

No Work on 10/30/02

No Work on 10/31/02

No Work on 11/1/02




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #5 11/4/02-11/8/02 (High Volume)
Time Sampled |Effluent Concentration {Concentration x
Date {minutes) in uCi/ml Sample Min / Day comments
11/4/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/5/02 0 0.00E+00 0.00E+00]JNO WORK TODAY
11/6/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/7/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/8/02 411 1.13E-15 4.64E-13
411 1.13E-15 4 64E-13
Cag=2T5, G Time Weighted Weekly
T, Effluent Concentration (North) = 1.13E-15 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 28.25%
4E-15uCi/ml
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uGi/mi Sample Min / Day Comments
11/4/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/5/02 0 0.00E+00 0.00E+00]NO WORK TODAY
11/6/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/7/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/8/02 403 1.77E-15 7.13E-13
403 1.77E-15 7.13E-13
Cag =215, C Time Weighted Weekly
TT, Effluent Concentration (South) = 1.77E-15 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 44.25%
4E-15uCi/ml
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
11/4/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/5/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/6/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/7/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/8/02 404 0.00E+00 0.00E+00
404 0.00E+00 0.00E+00
Cag=ZT5:C Time Weighted Weekly
T, Effluent Concentration (East) = 0.00E+00 uCi/ml

Eq A.9 NUREG 1400

Percentage of Release Limit of =

4E-15uCi/mi

0.00%




West Monitor

Time Sampled [Effluent Concentration |Concentration x
Date {minutes) in uCisfml Sample Min { Day Comments
11/4/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/5/02 0 0.00E+00 0.00E+00{NO WORK TODAY
11/6/02 0 0.00E+00 0.00E+00{NO WORK TODAY
11/7/02 0 0.00E+00 0.00E+00|NO WORK TODAY
11/8/02 367 0.00E+00 0.00E+00
367 0.00E+00 0.00E+00
Caw = Z71:,.C Time Weighted Weekly
T, Effluent Concentration (West) = 0.00E+00 uCi/mi

Eq A.9 NUREG 1400

Percentage of Release Limit of =

0.00%




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 5 November 4, 2002 - November 8, 2002

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross | bkg net Concentrationy  date gross | bkg net | Concentration § 4.00E-15
ID sampled time time sampled [ (CFM) | analyzed analyzed | counts | counts cpm in uCi/ml analyzed | counts | counts | cpm in uCimi uCi/ml
No Work on November 4, 2002
No Work on November 5, 2002
No Work on November 8, 2002
No Work on November 7, 2002
N2012 11/8/02 7:12am 2:03pm 411 52 2.12E+07] 11/11/02 22 12 0.33333 5.67E-15{ 11/13/02 12 10 0.067 1.13e-15] 28.37%
S2012 11/8/02 7:17am 2:00pm 403 51 2.04E+07} 11/11/02 18 12 0.2 3.54E-15] 11/13/02 13 10 0.1 1.77E-15] 44.25%
E2012 11/8/02 7:19am  2:03pm 404 48 1.92E+07] 11/11/02 14 12 0.06667  1.25E-15] 11/13/02 8 10 0 0.00E+00 0.00%
W2012  11/8/02 7:57am 2:04pm 367 56 2.04E+07] 11/11/02 13 12 0.03333 5.90E-16] 11/13/02 10 10 0 0.00E+00 0.00%




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #6  11/11/02-11/15/02 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
11/11/02 452 2.02E-15 9.13E-13
11/12/02 432 6.85E-16 2.96E-13
11/13/02 489 0.00E+00 0.00E+00
11/14/02 452 2.18E-15 9.85E-13
11/15/02 470 0.00E+00 0.00E+00
2205 4 89E-15 2.19E-12
Cog = LT G Time Weighted Weekly
T, Effluent Concentration (North) = 9.586E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 23.90%
4E-15uCi/m|
South Monitor
Time Sampled |Effiuent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
11/11/02 453 0.00E+00 0.00E+00
11/12/02 498 0.00E+00 0.00E+00
11/13/02 488 6.72E-16 3.28E-13
11/14/02 440 0.00E+00 0.00E+00
11/15/02 481 5.86E-16 2.82E-13
2360 1.26E-15 6.10E-13
Capg=ZT..1C Time Weighted Weekly
z T, Effluent Concentration (South) = 2.68E-18 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 6.46%
4E-15uCi/m|
East Monlitor
Time Sampled {Effluent Concentration [Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
11/11/02 446 5.66E-18 2.52E-13
11/12/02 501 0.00E+00 0.00E+00
11/13/02 490 1.10E-15 5.39E-13
11/14/02 451 1.47E-15 6.63E-13
11/15/02 483 0.00E+00 0.00E+00
2371 3.14E-15 1.45E-12
Cag=2T1,. G Time Weighted Weekly
T, Effluent Concentration (East) = 6.13E-16 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 15.34%

4E-15uCimi




West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
11/11/02 449 0.00E+00 0.00E+00
11/12/02 420 5.06E-16 2.13E-13
11/13/02 492 0.00E+00 0.00E+00
11/14/02 440 0.00E+00 0.00E+00
11/15/02 471 9.90E-16 4.86E-13
2272 1.50E-15 6.79E-13
Cog=LT5,C Time Weighted Weekly
T, Effluent Concentration (West) = 2.99E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 7.47%




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 6 November 11, 2002 - November 15, 2002

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time f/ min volume date gross | bkg net date gross bkg net | Concentration | 4.00E-15
ID sampled time time sampled | (CFM) | analyzed analyzed | counts | counts | cpm in uCimi analyzed | counts | counts | cpm in uCiml uCi/mi
N2013 11/11/02 7:18am 2:50pm 452 53 2.37E+07) 11/12/02 222 11 7.03333  1.07E-13] 11/15/02 18 14 0.133 2.02E-15] 50.61%
S2013 11/11/02 7:15am 2:48pm 453 42 1.89E+07] 11/12/02 261 11 8.33333  1.59E-13] 11/15/02 14 14 0 0.00E+00 0.00%
E2013 11/11/02 7:16am 2:42pm 446 48 2.12E+07] 11/12/02 160 11 4.98667  8.44E-14} 11/15/02 15 14 0.033 5.66E-18] 14.16%
W1013 11/11/02 7:18am 2:45pm 449 53 2.36E+07§ 11/12/02 260 11 83 1.27E-13] 11/15/02 13 14 0 0.00E+00J 0.00%
N2014  11/12/02 8:05am 3:17pm 432 41 1.76E+071 11/13/02 117 10 3.56667 7.32E-14} 11/18/02 15 14 0.033 6.85E-168] 17.11%
S2014 11/12/02 6:52am 3:10pm 498 50 2.47E+07] 11/13/02 123 10 3.76687 5.50E-14] 11/18/02 12 14 0] 0.00E+00 0.00%
E2014 11/12/02 6:54am 3:15pm 501 53 2.63E+07} 11/13/02 118 10 36 4.93c-14] 11/18/02 11 14 0 0.00E+00 0.00%
w2014 11/12/02 8:05am  3:05pm 420 57 2.37E+07] 1113/02 107 10 3.23333  4.91E-14] 11/18/02 15 14 0.033 5.086E-16] 12.66%
N2015 11/13/02 7:.09am 3:18pm 489 47 228E+07] 11/14/02 325 12 104333 1.65E-13] 11/18/02 13 14 0 0.00E+00 0.00%
S2015 11/13/02 7.05am 3:13pm 488 37 1.79E+07] 11/14/02 405 12 13.1  2.64E-13} 11/18/02 15 14 0.033 8.72E-18] 16.79%
E20156 11/13/02 7:07am 3:17pm 480 45 218E+07] 11/14/02 380 12 1226687 2.02E-13] 11/18/02 16 14 0.087 1.10E-15) 27.49%
W2015 11/13/02 7:00am 3:12pm 492 40 1.95E+07] 11/14/02 301 12 9.63333  1.78E-13] 11/18/02 14 14 0 0.00E+00 0.00%
N20168 11/14/02 7:05am 2:37pm 452 37 1.66E+07] 11/15/02 307 14 0.766687 2.12E-13] 11/19/02 14 11 0.1 2.18E-15} 54.38%
$2016 11/14/02 7.07am 2:27pm 440 50 2.18E+07] 11/16/02 310 14 9.86667 1.63E-13] 11/19/02 11 1 0 0.00E+00 0.00%
E2016 11/14/02 7.00am 2:31pm 451 55 246E+07] 11/15/02 285 14 9.03333 1.32E-13{ 11/19/02 14 1" 0.1 1.47E-15] 36.68%
W2016 11/14/02 7:05am  2:25pm 440 51 2.22E+07] 11/15/02 265 14 8.36667  1.36E-13) 11/19/02 10 11 0 0.00E+00 0.00%
N2017 11/15/02 7:08am 2:58pm 470 52 242E+07% 11/18/02 12 14 Q 0.00E+00} 11/20/02 8 10 0 0.00E+00 0.00%
S2017 11/15/02 7:08am 3:07pm 481 43 2.05E+07] 11/18/02 16 14 0.086687 1.17E-15] 11/20/02 11 10 0.033 5.86E-16] 14.66%
E2017 11/15/02 7:07am 3:10pm 483 52 2.49e+07] 11/18/02 18 14 0.13333  1.93E-15] 11/20/02 10 10 0 0.00E+00 0.00%
W2017 11/15/02 7:16am 3:07pm 471 52 243E+07} 11/18/02 13 14 0 0.00E+DO} 11/20/02 12 10 0.067 8.90E-16] 24.75%




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #7  11/18/02-11/22/02 (High Volume)
Time Sampled |Effluent Concentration [Concentration x
Date {minutes) in uCi/ml Sample Min / Day Comments
11/18/02 477 1.50E-15 7.16E-13
11/19/02 447 0.00E+00 0.00E+00
11/20/02 458 1.65E-15 7.56E-13
11/21/02 469 9.94E-16 4 66E-13
11/22/02 441 5.29E-16 2.33E-13
2292 4 67E-15 217€-12
Cag =215, G Time Weighted Weekly
T, Effluent Concentration (North) = 9.47E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 23.68%
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
11/18/02 489 5.06E-16 2.47E-13
11/19/02 458 0.00E+00 0.00E+00
11/20/02 451 0.00E+00 0.00E+Q00
11/21/02 470 0.00E+00 0.00E+00
11/22/02 438 0.00E+00 0.00E+00
2306 5.06E-16 2.47E-13
Cog=LT;Ci Time Weighted Weekly
=T, Effluent Concentration (South) = 1.07E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 2.68%
4E-15uCi/mi
East Monitor
Time Sampled Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day comments
11/18/02 478 0.00E+00 0.00E+00
11/19/02 497 0.00E+00 0.00E+00
11/20/02 450 0.00E+00 0.00E+00
11/21/02 466 4 91E-16 2.29E-13
11/21/02 446 0.00E+00 0.00E+00
2337 4 91E-16 2.29E-13
Cag=ZT1:,C Time Weighted Weekly
T, Effluent Concentration (East) = 9.79E-17 uCi/ml

Eq A.9 NUREG 1400

Percentage of Release Limit of =

4E-15uCi/ml

2.45%




West Monitor

Time Sampled |Effluent Concentration [Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
11/18/02 485 5.00E-16 2.43E-13
11/19/02 464 5.12E-16 2.38E-13
11/20/02 458 1.02E-15 4 67E-13
11/21/02 468 9.09E-16 4 25E-13
11/22/02 443 0.00E+00 0.00E+00
2318 2.94E-15 1.37E-12
Cag=2T:,G Time Weighted Weekly
T Effluent Concentration (West) = 5.92E-16 uCi/ml

Eq A.9 NUREG 1400

Percentage of Release Limit of =

14.80%




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps. (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 7 November 18, 2002 - November 22, 2002

total | cubic sample day after analysis four day analysis %of Limit
Sample date start, stop time ft/ min volume date gross bkg net Concentration  date gross. | bkg net | Concentration | 400E-15
D sampled time time sampled | (CFM) | analyzed analyzed | counts.| counts cpm inuCli/mi analyzed | counts | counts | cpm in uCmi uCi/mi
N2018  11/18/02 7:05am  3:02pm. 477 51 2.41E+07] 11/19/02 108 11 3.23333  4.83E-14] 11/22/02 15 12 0.1 1.50E-15) 37.38%
32018 11/18/02 6:52am 3.01pm. 489 49 237E+07] 11/19/02 143 11 44 6.68E-14] 11/22/02 13 12 0.033 5.06E-16] 12.65%
E2018 14/18/02 7.04am 3:02pm, 478 49 2.32E+07) 11/19/02 112 11 3.36667  5.23E-14] 11/22/02 ] 12 0 0.00E+00 0.00%
W2018 11/18/02 6:50am 2:55pm, 485 50 240E+07§ 11/19/02 155 11 48 7.20E-14] 11/22/02 13 12 0.033 5.00E-16] 12.50%
N2019  1#19/02 7:12am  2:39pm, 447 50 222E+07] 11/20/02 358 10 11.8 1.89E-13] 11/25/02 11 12 0 0.00€+00 0.00%
32019 1#19/02 6:53am 2:31pm, 458 48 218E+07] 11/20/02 357 10 11.5667 1.91E-13] 11/25/02 10 12 0 0.00E+00 0.00%
E2019 1#19/02 6:50am 3:07pm, 497 47 232E+07| 11/20/02 338 10 10.9833 1.70E-13} 11/25/02 10 12 0 0.00E+00 0.00%
W2018 14/19/02 6:53am 2:37pm, 464 61 235E+07] 11/20/02 347 10 11.2333  1.73E-13} 11/25/02 13 12 0.033 5.42E-16F 12.81%
N2020 1420/02 7:16am 2:54pm, 458 48 218E+07| 11/21/02 488 9 15.9667 2.84E-13] 11/26/02 15 12 0:1 1.65E-15) 41.37%
52020 1v/20/02 7:21am 2:52pm. 451 48 2.15E+07| 11/21/02 468 9 16.3  2.57E-13) 11/25/02 11 12 0 0.00E+00 0.00%
E2020 14/20/02 7:20am 2:50pm. 450 51 227E+07] 11/21/02 385 9 12.5333 1.99E-13} 11/25/02 12 12 0 0.00E+00 0.00%
W2020 1%20/02 7:15am 2:53pm. 458 52 236E+07] 11/21/02 439 9 14.3333  2.18E-13] 11/26/02 14 12 0.067 1.02E-15) 25.46%
N202%  1%21/02 6:38am  2:27pm, 469 52 2.426+07) 11/22/02 165 12 51 7.681E-14} 11/26/02 12 10 0.067 9.94E-16) 24.86%
S2021 14/21/02 6:50am 2:40pm, 470 51 2.38E+07] 11/22/02 125 12 3.76667  5.72E-14} 11/26/02 8 10 0 0.00€+00 0.00%
E2021 114/21/02 6:52am 2:38pm. 466 53 245E+07| 11/22/02 150 12 46 8.77E-14] 11/26/02 11 10 0.033 4.91E-16) 12.27%
WW2021 14/21/02 8:37am 2:25pm, 468 57 2.84E+07% 11/22/02 87 12 25 3.41E-14] 11/26/02 12 10 0.067 9.09E-16) 22.73%
N2022 114/22/02 7:00am 2:21pm, 441 52 227E+07) 11/25/02 16 12 0.13333  2.11E-15] 11/27/02 12 11 0.033 529E-16] 13.22%
32022 1%22/02 7:01am 2:19pm, 438 51 2.21E+07] 11/25/02 12 12 0 0.00E+00} 11427/02 11 11 0 0.00e+00 0.00%
E2022 1422/02 6:53am 2:19pm, 448 52 2.30E+07] 11/25/02 18 12 0.1 £.57E-15) 11/27/02 8 11 0 0.00£+00 0.00%
IN2022  14/22/02 6:56am 2:19pm, 443 52 228E+07] 11/25/02 11 12 0 0.00E+00] 11/27/02 11 11 0 0.00£E+00 0.00%




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #8 11/25/02-11/29/02 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Ccomments
11/25/02 474 1.49E-15 7.06E-13
11/26/02 473 5.03E-16 2.38E-13
11/27/02 437 0.00E+00 0.00E+00
11/28/02 0 0.00E+00 0.00E+00|No work - Thanksgiving Day
11/29/02 409 0.00E+00 0.00E+00
1793 1.99E-15 9.44E-13
Capg=2T1::C Time Weighted Weekly
=T, Effluent Concentration (North) = 5.27E-16 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 13.16%
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration JConcentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
11/25/02 474 9.30E-16 4 41E-13
11/26/02 466 4 65E-16 217E-13
11/27/02 422 1.54E-15 6.50E-13
11/28/02 0 0.00E+00 0.00E+00{No work - Thanksgiving Day
11/29/02 410 1.14E-15 4.67E-13
1772 4.08E-15 1.77E-12
Cag=Z T, G Time Weighted Weekly
T, Effluent Concentration (South) = 1.00E-15 uCi/mi
EqA.9 NUREG 1400 Percentage of Release Limit of = 25.04%
4E-15uCi/mi
East Monitor
Time Sampled |Effluent Concentration j{Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
11/25/02 472 1.68E-15 7.93E-13
11/26/02 465 0.00E+00 0.00E+00
11/27/02 424 1.17E-15 4 96E-13
11/28/02 0 0.00E+00 0.00E+00|No work - Thanksgiving Day
11/29/02 417 6.19E-16 2.58E-13
1778 3.47E-15 1.55E-12
Cag=LT15:C Time Weighted Weekly
=T, Effluent Concentration (East) = 8.70E-16 uCi/m!
Eq A.9 NUREG 1400 Percentage of Release Limit of = 21.75%

4E-15uCifimi



West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
11/25/02 470 0.00E+00 0.00E+00
11/26/02 470 0.00E+00 0.00E+00
11/27/02 437 0.00E+00 0.00E+00
11/28/02 0 0.00E+00 0.00E+00|No work - Thanksgiving Day
11/29/02 418 0.00E+00 0.00E+00
1795 0.00E+00 0.00E+00
Cavg =Z TG Time Weighted Weekly
T, Effluent Concentration (West) = 0.00E+00 uCi/ml

Eq A.9 NUREG 1400 Percentage of Release Limit of = 0.00%



(

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshbre East Project - 221 North Cdlumbus Drive, Chicago, IL

Week 8 .. November 25, 2002 - November 29, 2002

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross | bkg net Concentration]  date gross bkg net | Concentration | 4.00E-15
1D sampled time time, - | sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCi/ml analyzed | counts | counts | cpm in uCiml uCi/ml
N2023 11/25/02 6:57am 2:47pm 470 52 2.42E+07] 11/26/02 38 10 0.93333  1.39E-14] 11/29/02 13 10 0.1 1.49E-15) 37.21%
S2023  11/25/02 6:55am 2:49prh 474 55 2.58E+07] 11/26/02 58 10 1.6  2.23E-14] 11/29/02 12 10 0.067 9.30E-16] 23.26%
E2023 11/25/02 6:53am 2:45prh 472 46 2.15E+07] 11/26/02 46 10 1.2  2.01E-14] 11/29/02 13 10 0.1 1.68E-15] 41.88%
W2023 11/25/02 7:.00am  2:50prh 470 49 228E+07] 11/26/02 29 10 0.63333  1.00E-14] 11/28/02 9 10 0 0.00E+00 0.00%
N2024  11/26/02 6:59am 2:52pm 473 51 239e+07§ 11/27/02 38 11 0.9 1.36E-14} 12/2/02 10 9 0.033 5.03E-16] 12.57%
§2024 11/26/02 7:02am 2:48prh 466 56 2.59E+07} 11/27/02 79 11 2.26667 3.16E-14] 12/2/02 10 9 0.033 4 65E-16] 11.62%
E2024 11/26/02 7:.00am 2:45pm 465 50 2.30E+07f§ 11/27/02 43 11 1.06667 1.67E-14] 12/2/02 8 9 0 0.00E+00 0.00%
W2024 11/26/02 7:03am 2:53prh' 470 56 261E+07] 11/27/02 73 11 2.06667 2.86E-14] 12/2/02 8 9 0 0.00E+00 0.00%
N2025 11/27/02 7:25am 2:42pn_‘1 437 50 2.17E+07] 11/29/02 22 10 0.4 6.66E-15] 12/2/02 ] 9 0 0.00E+00 0.00%
$2025 11/27/02 7:30am 2:32pm 422 56 2.34E+07] 11/29/02 29 10 0.63333 9.75E-15] 12/2/02 12 9 0.1 1.54E-15] 38.48%
E2025 14/27/02 7:29am  2:33pm 424 49 2068E+07] 11/29/02 30 10 0.66667 1.17E-14] 12/2/02 11 9 0.067 1.17E-15] 29.18%
W2025 11/27/02 7:23am  2:40prh 437 53 2.30E+07) 11/29/02 18 10 0.26667 4.19E-15) 12/2/02 8 9 0 0.00E+00 0.00%

Ao ok 00 1/25/ea  THerdiseins
D >4

N2026  11/29/02 7:11am 2:00pm 409 52 211E+07] 12/2/02 26 9 0.56667 9.69E-15] 12/4/02 9 0 0.00E+00 0.00%
§2026  11/29/02 7:10am 2:00prh 410 52 2 11E+07] 12/2/02 28 9 063333 1.08E-14] 12/4/02 9 0.067 1.14E-15] 28.44%
E2026 11/29/02 7:05am 2:02pm 417 47 1.94E+07] 12/2/02 24 9 0.5 9.28E-15] 12/4/02 9 0.033 6.19E-16] 15.47%
W2026 11/29/02 7:07am - 2:05pm 418 50 2.07E+07] 12/2/02 16 9 0.23333 4.08E-15] 12/4/02 9 0 0.00E+00 0.00%




Area Air Monitoring Summary Sheet - Weekly Effiuent-Concentration Report
Lakeshore East Project - 221 North Cofumbus Drive, Chicago, IL

North Monitor Week #9 12/02/02-12/06/02 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/2/02 453 1.03E-18 4.67E-13
12/3/02 354 0.00E+00 0.00E+00
12/4/02 460 0.00E+00 0.00E+00
12/5/02 484 0.00E+Q0 0.00E+Q0
12/6/02 470 0.00E+00 0.00E+00
2221 1.03E-15 467E-13
Cog=ZT1:,C; Time Weighted Weekly
T, Efftuent Concentration (North) = 2.10E-16 uCi/mi
£q A8 NUREG 1400 Percentage of Release Limit of = 8.25%
4E-15uCi/fm)
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/2/02 445 5.14E-16 2.29E-13
12/3/02 335 0.00E+00 0.00E+00
12/4/02 467 0.00E+00 0.00E+00
12/5/02 478 0.00E+QQ 0.00E+00
12/6/02 461 0.00E+00 0.00E+00
2186 5.14E-16 2.29E-13
Cavg = Z 15, C Time Weighted Weekly
T, |[Effluent Concentration (South) = 1.06E-16 uCi/mi
EqA 8 NUREG 1400 Percentage of Release Limit of = 2.62%
4E-15uCi/mi
East Monitor
Time Sampled (Effluent Concentration {Concentratian x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/2/02 445 1.57E-15 6.99E-13
12/3/02 340 7.43E-18 2.53E-13
12/4/02 465 0.00E+00 0.00E+00
12/5/02 476 0.00E+00 Q.00E+0Q0
12/6402 469 9.58E-16 4.49E-13
2185 3.27E-15 1.40E-12
Cag =L T, C Time Weighted Weekly
T, EMuent Concentration {East) = 6.38E-16 uCi/ml
Eq A9 NUREG 1400 Percentage of Release Limit of = 15.95%

4E-15uCi/ml




West Monitor

Time Sampled {Effluent Concentration {Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
12/2/02 451 0.00E+00 0.00E+00
12/3/02 353 0.00E+00 0.00E+00
12/4/02 449 5.19E-18 2 33E-13
12/5(02 478 0.00E+QQ 0.00E+QQ
12/6/02 472 0.00E+00 0.00E+00
2203 5.19E-16 2.33E-13
Cog=2T::C Time Weighted Weekly
T, Efftuent Concentration (West) = 1.06E-16 uCi/ml
Eq A9 NUREG 1400 Percentage of Release Limit of = 2.64%




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

‘Week 9 December 2, 2002 - December 6, 2002

fotal cubic sample : day after analysis four day analysis % of Limit
Sample date start stop tme | min| voume date gross || bkg net | Concentratiord date gross | bkg | net | Concentratiom | 4.00E-15.
] | samplea time time | sampfed | (CFM).| anatyzed | analyzed | counts | counts|{ cpm inuCiml | analyzed | counts | counts | cpm In uCihmi uCiAm
N2027 12/2/02 ¥:10am 2:43pm 453 52 233E+07] 12/3/02 41 13 0.93333 1.44E-14] 12/6/02 12 10 0.067 1.036-15] 25.74%
52027 12/2/02 7:12am 237pm 445 53 2.34E407] 1273102 44 13 1.03333 1.59E-14] 12/6/02 1 10 0.033 5.14E-18] 12.85%
E£2027 12/2/02 ¥.15am 2:40pm 445 52 229E+07] 12/3(02 67 13 1.8 2.83E-14] 12/6/02 13 10 0.1 1.57E-15 39.30%
W2027  12/2/02 ¥:10am  2:41 pm 451 55 246E+07] 12/3/02 40 13 0.8 1.32E-14) 12/6/02 10 10 0 0.G0E+ 0.00%
N2028 12/3/02 7:08am  1:00pm 354 52 1.82E+07) 12/4/02 24 9 0.5 9.88E-15] 12/9/02 10 " D 0.00E+00] 0.00%
82028 12/3/02 #10am  12:45pm, 335 58 1 .BSE*Oﬁ 124102 19 9 0.33333 6.46E-15] 12/9/02 9 1" 0 0.00E+00, 0.00%
£2028 12/3/02 7:-0.7_am 12:47pm, 340 48 1.62E+07] 12/4/02 17 9 0.26667 5.94E-15] 129102 12 11 0.033 7.43e-18] 18.57%
W2028  12/3/02 7.05am  12:58pm, 353 55 1.92E+Q7] 12/4/02 21 9 0.4 7.49E-15] 129/02 10 11 0 9.00E+Q0 0.00%
N2029 12/4/02 6:53am 2:33pm 460 51 2.33E407] 12/5/02 26 10 0.53333 8.27E-15] 12/9/02 10 1 0 0.00E+00 0.00%
3_2029 12402 6:50am 237pm 467 82 A41E+407] 12/5(02 21 10 0.366867 5.49E-15] 12/9/02 8 11 D 0.00E+00 0.00%
£2029 12M4/02 6:50am 2:365pm 465 52 2.40E+07) 1275002 19 10 D.3 4.51E-15] 129/02 11 1" 0 0.60E+00 0.00%
W2029  12/4/02 7:10am 2:39pm 449 52 231E#07] 12/5/02 23 10 0.43333 6.75E-15] 12/9/02 12 11 0.033 5.19E-18] 12.98%
N2030 1 2!5!02 6:57am X Odpm 484 56 2.69E+Q7 12/8/02 66 10 1.86667 2.51E-14] 12/10/02 7 10 0 0.00E+00 0.00%
$2030 12/5/02 7:01am 2:59bm 478 54 256E+07] 12/6/02 83 10 243333  3.43E-14] 12/10/02 9 10 0 0.00E+Q0 0.00%
E2030 12/5/02 ¥:04am 3:60pm 476 52 2.45E+07] 12/6/02 67 10 1.9  2.79E-14} 12/10/02 7 10 D 0.00E+Q0 0.00%
W2030 12/5/02 7:00am 2:58pm A78 52 246E+«07] 12/6/02 57 10 1.56667 2.29E-14] 12/10/02 10 10 D 0.00E+00 0.00%
N2031 12/8/02 ¥:00am 2:50pm 470 47 2.19E+07] 12/9/02 28 11 0.56667 9.33E-15] 12/11/02 9 10 0 '0.00E+00 0.00%
S2031 12/8/02 7:11am  2:52pm 461 52 2.38E+07] 12/9(02 24 11 0.43333 6.58E-15] 12/11/02 8 10 D 0.00E+00 0.00%
E2031 12/8/02 7:05am  2:54pm 489 54 251E+07] 12/9/02 30 11 0.63333  9.10E-15} 12/11/02 12 10 0.067 9.58E-16f 23.94%
W2031 12/8/02 6;58am 2:50pm 472 56 . 2682E+07] 12/9/02 29 11 0.6 8.26E-15} 12/11/02 10 10 0 0.00E+00 0.00%




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor

Week #10  12/09/02-12/13/02

_(High Volume)

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
12/9/02 0 0.00£+00 0.00E+00|No Area Air Monitoring This Week
12/10/02 0 0.00E+00 0.00E+00
12/11/02 0 0.00E+00 0.00E+00
12/12/02 0 0.00E+00 0.00E+00
12/13/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=Z 715G Time Weighted Weekly
T, Effluent Concentration (North) = #DIV/0l  uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/r0!
4E-15uCirmi
South Monitor
Time Sampled |Effluent Concentration jConcentration x
Date (minutes) in uGi/ml Sample Min / Day Comments
12/9/02 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
12/10/02 0 0.00E+00 0.00E+00
12/11/02 0 0.00E+00 0.00E+00
12/12/02 0 0.00E+00 0.00E+00
12/13/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cog =2 TG Time Weighted Weekly
T, Effluent Concentration (South) = #DIV/0! uCi/ml
Eq A9 NUREG 1400 Percentage of Release Limit of = #Div/0!
4E-15uCi/mi
East Monitor
Time Sampled |Effluent Concentration {Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
12/8/02 0 0.00E+00 0.00E+00{No Area Air Monitoring This Week
12/10/02 0 0.00E+00 0.00E+00
12/11/02 0 0.00E+D0 0.00E+00
12/12/02 0 0.00E+00 0.00E+00
12/13/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag = 2T G Time Weighted Weekly
T, Effluent Concentration (East) = #DIV/Ol uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!

4E-15uCi/mi




West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mil Sample Min / Day Comments
12/9/02 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
12/10/02 0 0.00E+00 0.00E+00
12/11/02 0 0.00E+00 0.00E+00
12/12/02 0 0.00E+00 0.00E+00
12/13/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag =2 T, C Time Weighted Weekly
T, Effluent Concentration (West) = #DIV/0!  uCi/ml

Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!



Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 10 December 9, 2002 - December 13, 2002

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross | bkg net Concentrationf  date gross { bkg net | Concentration | 4.00E-16
| 19} sampled time time sampled | (CFM) { analyzed analyzed | counts | counts cpm in uCi/ml analyzed | counts | counts | cpm in uCl/ml uCi/ml

No Area Air Monitoring This Week
PAM's ONLY




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #11  12/1 6{0% (High Volume)
Time Sampled [Effluent Concentration centration x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/16/02 0 0.00E+00 0.00E+00{Area Air Monitoring on 12/19/02
12/17/02 0 0.00E+00 0.00E+00|Only
12/18/02 0 0.00E+00 0.00E+00
12/19/02 449 0.00E+00 0.00E+00
12/20/02 0 0.00E+00 0.00E+00
449 0.00E+0Q0 0.00E+00
Cag = LT, C Time Weighted Weekly
TT, Effluent Concentration (North) = 0.00E+00 uCi/mi
EqA.9 NUREG 1400 Percentage of Release Limit of = 0.00%
4E-15uCi/mi
South Monitor
Time Sampled [Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/16/02 0 0.00E+00 0.00E+00|Area Air Monitoring on 12/19/02
12/17/02 0 0.00E+00 0.00E+00{Only
12/18/02 0 0.00E+00 0.00E+00
12/19/02 447 6.16E-16 2.75E-13
12/20/02 0 0.00E+00 0.00E+00
447 6.16E-16 2.75E-13
Cag=ZT,C Time Weighted Weekly
T, Effluent Concentration (South) = 6.16E-16 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 15.40%
4E-15uCi/mi
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
12/16/02 0 0.00E+00 0.00E+00|Area Air Monitoring on 12/19/02
12/17/02 0 0.00E+Q0 0.00E+00{Only
12/18/02 0 0.00E+00 0.00E+00
12/19/02 442 0.00E+00 0.00E+00
12/20/02 0 0.00E+00 0.00E+00
442 0.00E+00 0.00E+00
Cag =T, G Time Weighted Weekly
T, Effluent Concentration (East) = 0.00E+00 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 0.00%

4E-15uCi/ml




West Monitor

Time Sampled [Effluent Concentration [Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/16/02 0 0.00E+00 0.00E+00]Area Air Monitoring on 12/19/02
12/17/02 0 0.00E+00 0.00E+00|Only
12/18/02 0 0.00E+00 0.00E+00
12/19/02 459 0.00E+00 0.00E+00
12/20/02 0 0.00E+00 0.00E+00
459 0.00E+00 0.00E+00
Cay=Z T, G Time Weighted Weekly

Z T,

Eq A9 NUREG 1400

Effluent Concentration

(West) =

0.00E+00 uCi/mli

Percentage of Release Limit of =

0.00%




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 11 December 16, 2002 - December 20, 2002

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross | bkg net Concentrationy  date gross | bkg net | Concentration ] 4.00E-15
1D sampled time time sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCi/ml analyzed | counts | counts | cpm in uCi/ml uCl/mil
N2032 12/19/02 7:35am 3:04pm 449 42 1.87E+07] 12/20/02 161 11 5 0.64E-14) 12/24/02 11 12 0 0.00E+00 0.00%
82032 12/19/02 7:36am 3.03pm 447 44 1.95E+07} 12/20/02 145 11 4.46667  8.26E-14] 12/24/02 13 12 0.033 6.16E-16] 15.41%
E2032 12/19/02 7:37am 2:59pm 442 40 1.75E+07] 12/20/02 186 11 583333  1.20E-13] 12/24/02 10 12 o] 0.00E+00 0.00%
W2032 12/19/02 7.27am 3:06pm 459 47 2.14E+07) 12/20/02 179 11 56  9.44E-14] 12/24/02 11 12 0 0.00E+00 0.00%

Thursday, December 19, 2002 was the only day during this week
that thorium contaminated soil was handled and packaged. Area
air monitoring will resume, if additional contamination above the
cleanup threshold is encountered and excavated.




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Colurbus Drive, Chicago, I

North Monitor Week #12  12/23/02-12/27/02 (High Volume)
Time Sampled |Effluent Concentration [Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
12/23/02 0 0.00E+00 0.00E+00{No Area Air Monitoring This Week
12/24/02 0 0.00E+00 0.00E+00
12/25/02 0 0.00E+00 0.00E+00
12/26/02 0 0.00E+00 0.00E+00
12/27/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=ZT:,C Time Weighted Weekly
T, Effluent Concentration (North) = #DIV/0!  uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date {minutes) in uCi/ml Sample Min / Day comments
12/23/02 0 0.00E+00 0.00E+00{No Area Air Monitoring This Week
12/24/02 0 0.00E+00 0.00E+00
12/25/02 0 0.00E+00 0.00E+00
12/26/02 0 0.00E+00 0.00E+00
12/27/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=2T:,C Time Weighted Weekly
T, Effluent Concentration (South) = #QIV/OI uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/O!
4E-15uCi/ml
East Monitor
Time Sampled {Effiuent Concentration {Concentration x
Date {minutes) in uCi/mi Sample Min / Day I Comments _
12/23/02 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
12/24/02 0 0.00E+00 0.00E+00
12/25/02 0 0.00E+00 0.00E+00
12/26/02 0 0.00E+00 0.00E+00
12/27/02 .0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=2T5,C Time Weighted Weekly
LT, Effluent Concentration (East) = @lVIOI uCi/ml
£qA.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!

4E-15uCi/mi




West Monitor

Time Sampled |Effluent Concentration |Goncentration x
Date _ |(minutes)  linuCi/ml = Sample Min / Day Comments .
12/23/02 0 0.00E+00 0.00E+00{No Area Air Monitoring This Week
12/24/02 0 0.00E+00 0.00E+00
12/25/02 0 0.00E+00 0.00E+00
12/26/02 0 0.00E+00 0.00E+00
12/27/02 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Capg=2T15,C Time Weighted Weekly
T, Effluent Concentration (West) = ~ #DIV/0l  uCi/ml
Percentage of Release Limit of = #DIV/0!

Eq A.9 NUREG 1400




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 12 December 23, 2002 - December 27, 2002

totat cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross | bkg net Concentrationy date aross bkg net | Concentration | 4.00E-15
1D sampled time ime sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCl/mi analyzed | counts | counts | ¢pm in uCi/mi uCi/ml

No Area Air Monitoring This Week
PAM's ONLY




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #13  12/30/02-1/3/03 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/30/02 0 0.00E+00 0.00E+00
12/31/02 0 0.00E+00 0.00E+00
1/1/03 0 0.00E+00 0.00E+00
1/2/03 371 5.73E-16 2.13E-13
1/3/03 473 0.00E+00 0.00E+00
844 5.73E-16 2.13E-13
Cag=2T:,C Time Weighted Weekly
zT, Effluent Concentration (North) = 2.562E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 6.30%
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date {minutes) in uCi/ml Sample Min / Day Comments
12/30/02 0 0.00E+00 0.00E+00
12/31/02 0 0.00E+00 0.00E+00
1/1/03 0 0.00E+00 0.00E+00
1/2/03 YA 0.00E+00 0.00E+00
1/3/03 424 0.00E+00 0.00E+00
795 0.00E+00 0.00E+00
Cag=Z TG Time Weighted Weekly
T, Effluent Concentration (South) = 0.00E+00 uCi/ml
EqA.9 NUREG 1400 Percentage of Release Limit of = 0.00%
4E-15uCiimt
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/30/02 0 0.00E+00 0.00E+00
12/31/02 Q 0.00E+Q0 0.00E+00
1/1/03 0 0.00E+00 0.00E+00
1/2/03 370 1.19E-15 4 40E-13
1/3/03 424 1.10E-15 4 66E-13
794 2.29E-15 9.07E-13
Copg=ZT:C Time Weighted Weekly
T, Effluent Concentration (East) = 1.14E-15 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 28.55%

4E-15uCi/ml




West Monitor

Time Sampled |Effluent Concentration jConcentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
12/30/02 0 0.00E+00 0.00E+00
12/31/02 0 0.00E+00 0.00E+00
1/1/03 0 0.00E+00 0.00E+00
1/2/03 365 0.00E+00 0.00E+00
1/3/03 466 0.00E+00 0.00E+00
8 0.00E+00 0.00E+00
Cag=LT,GCi Time Weighted Weekly
zT. Effluent Concentration (West) = 0.00E+00 uCi/mi

Eq A.9 NUREG 1400 Percentage of Release Limit of = 0.00%



(

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 13 December 30, 2002 - January 3, 2003

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross | bkg net Concentratio date gross | bkg net | Concentration | 4.00E-15
1D sampled time time sampled | (CFM) | analyzed analyzed | counts | counts | cpm In uCi/mi analyzed | counts | counts | cpm in uCi/ml uCiml
N2033 1/2/03 8:27am 2:38pm 371 57 210E+07 1/3/02 29 13 0.53333 9.17E-15 1/7/03 14 13 0.033 573E-16) 14.33%
$§2033 1/2/03 8:25am 2:36pm 371 44 1.62E+07 1/3/02 20 13 0.23333 5.20E-15 1/7/03 11 13 0 0.00E+00] 0.00%
E2033 1/2/03 8:28am 2:38pm 370 55 2.02E+07 1/3/02 26 13 0.43333 7.75E-15 1/7/03 15 13 0.067 1.19E-15] 29.79%
W2033 1/2/03 8:31am 2:36pm 365 50 1.81E+07 1/3/02 21 13 0.26667 5.32E-15 1/7/03 12 13 0 0.00E+00 0.00%
N2034 1/3/03 7:10am  3:03pm 473 45 211E+07 1/6/03 15 12 0.1 1.71E-15 1/8/03 10 11 ] 0.00E+Q0 0.00%
S2034 1/3/03 8:.01am 3:05pm 424 54 227E+07 1/6/03 16 12 0.13333 212E-15 1/8/03 11 11 0 0.00E+00 0.00%
E2034 1/3/03 7:53am 2:57pm 424 52 2.18E+07 1/6/03 14 12 0.06667 1.10E-15 1/8/03 13 11 0.067 1.10E-15) 27.50%
W2034 1/3/03 7:15am 3:.01pm 466 57 263E+07 1/8/03 17 12 0.16667 2.28E-15 1/8/03 9 1" 0 0.00E+00 0.00%

Thursday 1/2/03 and Friday 1/3/03 were the only days during
this week when thorium contaminated material was excavated
rand loaded. GAH




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #14  1/6/03-1/10/03 (High Volume)
Time Sampled |Effluent Concentration [Concentration x
Date {minutes) in uCi/mi Sampie Min / Day Comments
1/6/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
177/03 0 0.00E+00 0.00E+00
1/8/03 0 0.00E+00 0.00E+00
1/9/03 0 0.00E+00 0.00E+00
1/10/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=ZT,,C Time Weighted Weekly
LT, Effluent Concentration (North) = #DIV/O! uCi/ml
£q A.9 NUREG 1400 Percertage of Release Limit of = #DIV/0!
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
1/8/03 0 0.00E+00 0.00E+00{No Area Air Monitoring This Week
1/7/03 0 0.00E+00 0.00E+00
1/8/03 0 0.00E+00 0.00E+00
1/9/03 0 0.00E+00 0.00E+00
1/10/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Capg=Z1:,C Time Weighted Weekly
T, Effluent Concentration (South) = #DIV/0! uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!
4E-15uCiml
East Monitor
Time Sampled [Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
1/6/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
1/7/03 0 0.00E+00 0.00E+00
1/8/03 0 0.00E+00 0.00E+00
1/9/03 0 0.00E+00 0.00E+00
1/10/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag =T, G Time Weighted Weekly
T, Effluent Concentration (East) = #DIV/0! uCi/ml
Eq A.8 NUREG 1400 Percentage of Release Limit of = #DIV/0!

4E-15uCi/mi



West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
1/6/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
177103 0 0.00E+0Q0 0.00E+00
1/8/03 0 0.00E+00 0.00E+00
1/9/03 0 0.00E+00 0.00E+00
1/10/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Coy=ZLT5,C Time Weighted Weekly
zZT, Effluent Concentration (West) = #DIV/0! uCi/ml

Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/O!



(

(

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 14 January 6, 2003 - January 10, 2003

totat cubic sample day after analysis four day analysis % of Limit
Sample date start stop time | f/min volume date gross | bkg net Concentratio date gross | bkg net | Concentration | 4.00E-15
ID sampled time tme | sampled | (CFM) [ analyzed analyzed | counts [ counts [ cpm in uCiimi analyzed | counts | counte | cpm in uCl/mi uCl/mi

No Area Air Monitoring This Week

PAM's ONLY




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #15 1/13/03-1/17/03 (High Volume)
Time Sampled [Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
1/13/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
1/14/03 0 0.00E+00 0.00E+00
1/15/03 0 0.00E+00 0.00E+00
1/16/03 0 0.00E+00 0.00E+00
1/17/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=2T,C Time Weighted Weekly
T, Effluent Concentration (North) = #DIV/O! uCi/ml
Eq A9 NUREG 1400 Percentage of Release Limit of = #DIV/0!
4E-15uCi/ml
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date {(minutes) in uCi/ml Sample Min / Day Comments
1/13/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
1/14/03 0 0.00E+00 0.00E+00
1/15/03 0 0.00E+00 0.00E+00
1/16/03 0 0.00E+00 0.00E+00
1/17/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=ZTC Time Weighted Weekly
T, Effluent Concentration (South) = #DIV/OI  uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/O!
4E-15uCi/mi
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
1/13/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
1/14/03 0 0.00E+00 0.00E+00
1/15/03 0 0.00E+00 0.00E+00
1/16/03 0 0.00E+00 0.00E+00
1/17/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=2T:,C Time Weighted Weekly
T, Effluent Concentration (East) = #DIV/Ol  uCi/ml
Eq A.8 NUREG 1400 Percentage of Release Limit of = #DIV/0!

4E-15uCi/mi



West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
1/13/03 0 0.00E+00 0.00E+00{No Area Air Monitoring This Week
1/14/03 0 0.00E+00 0.00E+00
1/15/03 0 0.00E+00 0.00E+00
1/16/03 0 0.00E+00 0.00E+00
1/17/03 0 0.00E+00 0.00E+00
Q 0.00E+00 0.00E+00
Cag=ZT.:C Time Weighted Weekly
T, Effluent Concentration (West) = #DIV/0Ol  uCi/ml

Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!



(

(

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Profect - 221 North Columbus Drive, Chicago, IL

Week 15 January 13, 2003 - January 17, 2003

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross | bkg net Concentrationy date gross | bkg net | Concentration | 4.00E-15
ID sampled time time sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCi/ml analyzed | counts | counts | cpm in uCi/mi uCifml

No Area Air Monitoring This Week
PAM's ONLY




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor

Week #16  1/20/03-1/24/03

(High Volume)

Time Sampled |Effluent Concentration |Concentration x
Date minutes) in uCi/ml Sample Min / Day Comments
1/20/03 458 1.32E-18 6.05E-13
1/21/03 0 0.00E+00 0.00E+00{No contaminated loading today
1/22/03 419 0.00E+00 0.00E+00
1/23/03 0 0.00E+00 0.00E+00|No contaminated loading today
1/24/03 471 0.00E+00 0.00E+00
1348 1.32E-15 6.05E-13
Cog = LT Cy Time Weighted Weekly
T, Effluent Concentration (North) = 4.48E-16 uCi/mi
EqA.9 NUREG 1400 Percentage of Release Limijt of = 11.21%
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
1/20/03 470 0.00E+00 0.00E+00
1/21/03 0 0.00E+00 0.00E+00|No contaminated loading today
1/22/03 398 1.11E-15 4.42E-13
1/23/03 0 0.00E+00 0.00E+00|No contaminated loading today
1/24/03 461 0.00E+00 0.00E+00
1329 1.11E-15 4 42E-13
Cag = 2T, G Time Weighted Weekly
T Effluent Concentration (South) = 3.32E-16 uCi/ml
EqA.9 NUREG 1400 Percentage of Release Limit of = 8.31%
4E-15uCi/ml
East Monitor
Time Sampled |Effluent Concentration {Concentration x
Date (minutes) in uCi/mi Sample Min / Day Ccomments
1/20/03 461 1.52E-15 7.01E-13
1/21/03 0 0.00E+00 0.00E+00{No contaminated loading today
1/22/03 416 0.00E+00 0.00E+00
1/23/03 0 0.00E+00 0.00E+00|No contaminated loading today
1/24/03 474 0.00E+00 0.00E+00
1351 1.52E-15 7.01E-13
Cag = LT C Time Weighted Weekly
T, Effiuent Concentration (East) = 5.19E-16 uCi/mi

EqA.9 NUREG 1400

Percentage of Release Limit of =

4E-15uCi/m!

12.97%




West Monitor

Time Sampled [Effluent Concentration {Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
1/20/03 480 0.00E+00 0.00E+00
1/21/03 0 0.00E+00 0.00E+00jNo contaminated loading today
1/22/03 445 0.00E+00 0.00E+00
1/23/03 0 0.00E+00 0.00E+00[No contaminated loading today
1/24/03 462 2.07E-15 9.56E-13
1387 2.07E-15 9.56E-13
Cag=Z2T.:G Time Weighted Weekly
T, Effluent Concentration (West) = 6.90E-16 uCi/ml

Eq A.9 NUREG 1400

Percentage of Release Limit of =

17.24%




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Mon 1/20/03, Wed 1/22/03, and Friday 1/24/03 were the only days
during this week when thorium contaminated material was
excavated and loaded. GAH

Week 16 January 20, 2003 - January 24, 2003

’ total | cublc | sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volyme date gross | bkg net Concentration] date gross | bkg net | Concentration | 4.00E-15
iD sampled time time sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCifmi analyzed | counts | counts | cpm in uCl/mi uCl/mi
N2035 1/20/03 7:23am 3:01pm 458 40 1.82E+07f 1/21/03 55 12 1.43333 2.85E-14} 1/24/03 13 11 0.067 1.32E-15] 33.09%
82035 1/20/03 7:15am 3:05pm 470 50 2.33E+07] 1/21/03 28 12 0.53333 8.26E-15] 1/24/03 11 11 0 0.00E+00 0.00%
E2035 1/20/03 7:22am 3:03pm 461 52 2.38E+07] 1/21/03 51 12 1.3 1.97E-14] 1/24/03 14 11 0.1 1.52E-15] 37.94%
W2035  1/20/03 7:04am  3:04pm 480 §7 271E+07] 1/21/03 24 12 04 §32E-15] 1/24/03 10 11 0 0.00E+Q0 0.00%
N2036 1/22/03 7:29am  2:28pm 419 42 1.74E+07] 1/23/03 46 12 1.13333  2.34E-14]} 1/27/03 12 12 0 0.00E+00 0.00%
$2036 1/22/03 7:52am 2:30pm 398 55 2.17E+07] 1/23/03 31 12 0.63333  1,05E-14} 1/27/03 14 12 0.067 1.11E-15] 27.70%
E2036 1/22/03 7:30am  2:26pm 416 62 2.56E+07] 1/23/03 40 12 0.93333  1.32E-14] 1/27/03 12 12 0 0.00E+Q0 0.00%
W20368  1/22/03 7:25am  2:50pm 445 55 2.43E+07) 1/23/03 50 12 1.26667 1.88E-14] 1/27/03 11 12 0 0.00E+00 0.00%
N2037 1/24/03 7:17am  3:08pm 471 47 2.19E+07§y 1/27/03 20 12 0.26667  4.38E-15] 1/29/03 10 11 0 0.00E+00 0.00%
82037 1/24/03 7.22am 3:03pm 461 42 1.92E+07} 1/27/03 19 12 0.23333  4.38E-15] 1/29/03 11 11 0 0.00E+Q0 0.00%
E2037 1/24/03 7:07am  3:.01pm 474 55 2.58E+07} 1/27/03 24 12 0.4 558E-15] 1/29/03 11 11 0 0.00E+00 0.00%
W2037  1/24/03 7:23am 3:05pm 462 38 1.74E+07] 1127/03 18 12 0.2 4.14E-15] 1/29/03 14 11 0.1 2.07€-15 51.80%




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #17  1/27/03-1/31/03 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
1/27/03 418 1.00E-15 4.18E-13
1/28/03 0 0.00E+00 0.00E+00]|No contaminated ioading today
1/29/03 442 0.00E+00 0.00E+00
1/30/03 398 5.34E-186 2.13E-13
1/31/03 0 0.00E+00 0.00E+00]No contaminated loading today
1258 1.53E-15 6.31E-13
Cog=ZT..C Time Weighted Weekly
TT, Effluent Concentration (North) = 5.01E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 12.53%
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
1/27/03 420 5.66E-16 2.38E-13
1/28/03 0 0.00E+00 0.00E+00]|No contaminated loading today
1/29/03 439 7.46E-16 3.27E-13
1/30/03 389 0.00E+00 0.00E+00
1/31/03 0 0.00E+00 0.00E+00{No contaminated loading today
1248 1.31E-15 5.65E-13
Cog=2T.,C Time Weighted Weekly
T, Effluent Concentration (South) = 4.83E-16 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = 11.32%
4E-15uCi/mi
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
1/27/03 425 0.00E+00 0.00E+00
1/28/03 0 0.00E+00 0.00E+00|No contaminated loading today
1/29/03 416 1.06E-15 4 41E-13
1/30/03 398 0.00E+00 0.00E+00
1/31/03 0 0.00E+00 0.00E+00{No contaminated loading today
1239 1.08E-15 4 41E-13
Cag=ZT0:GC Time Weighted Weekly
T, Effluent Concentration (East) = 3.56E-16 uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = 8.90%

4E-15uCi/mi



West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
1/27/03 422 5.22E-16 2.20E-13
1/28/03 0 0.00E+00 0.00E+00|No contaminated loading today
1/29/03 445 0.00E+00 0.00E+00
1/30/03 383 0.00E+00 0.00E+00
1/31/03 0 0.00E+00 0.00E+00|No contaminated loading today
1250 5.22E-16 2.20E-13
Cag =LT.: G Time Weighted Weekly
T, Effluent Concentration (West) = 1.76E-16 uCi/ml

Eq A.9 NUREG 1400

Percentage of Release Limit of =

4.41%




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Mon 1/27/03, Wed 1/29/03, and Thurs 1/30/03 were the only days
during this week when thorium contaminated material was
excavated and loaded. GAH

Week 17 January 27, 2003 - January 31, 2003
total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min voiume date gross | bkg net Concentrationd date gross | bkg net | Concentration | 4.00E-15
{iD sampled time time sampled | (CFM) | analyzed analyzed { counts | counts cpm in uCi/ml analyzed | counts | counts | cpm in uCl/ml uCifml
N2038 1/27/03 7:.27am 2:25pm 418 58 240E+07} 1/28/03 83 10 2.43333 3.65E-14] 1/31/03 14 12 0.067 1.00E-15] 25.01%
82038 1/27/03 7:23am 2:23pm 420 51 2.12E+07] 1/28/03 80 10 2.33333  3.96E-14] 1/31/03 13 12 0.033 566E-16] 14.15%
E2038 1/27/03 7:25am 2:30pm 425 556 2.32e+07] 1/28/03 71 10 203333 3.16E-14] 1/31/03 11 12 0 0.00E+00 0.00%
W2038  1/27/03 7:20am 2:22pm 422 55 230E+07] 1/28/03 89 10 2.63333 4.13E-14] 1/31/03 13 12 0.033 5.22E-16] 13.06%
N2039 1/29/03 7:05am 2:27pm 442 55 241E+07] 1/30/03 22 13 0.3 4.49E-15 2/3/03 11 11 0 0.00E+00 0.00%
82039 1/28/03 7:01am  2:20pm 439 37 1.61E+07] 1/30/03 33 13 0.68667 1.49E-14 2/3/03 12 11 0.033 7.46E-16]f 18.66%
E2039 1/29/03 7.24am 2:20pm 416 55 227E+07] 1/30/03 27 13 0.46667 7.42E-15 2/3/03 13 11 0.067 1.06E-15] 26.50%
W2039  1/29/03 7:00am 2:25pm 445 51 225E+07] 1/30/03 26 13 043333 6.95E-15 2/3/03 11 11 0 0.00E+00 0.00%
N2040 1/30/03 7:10am  1:48pm 308 57 225E+07] 1/31/03 106 12 3.13333 5.02E-14 2/4/03 11 10 0.033 5.34E-18} 13.36%
S$2040 1/30/03 7:25am  1:54pm 389 50 1.93E+07] 1/31/03 84 12 24 440E-14 2/4/03 10 10 0 0.00E+00 0.00%
E2040 1/30/03 7:10am  1:48pm 308 55 217E+07] 1/31/03 84 12 24 3.99E-14 2/4/03 10 10 0 0.00E+00 0.00%
JW2040  1/30/03 7:28am 1:51pm 383 43 1.63E+07] 1/31/30 79 12 223333 4.93E-14 2/4/03 9 10 0 0.00E+00 0.00%




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #18 2/3/03-2/7/03 _(High Volume)
Time Sampled |Effluent Concentration {Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
2/3/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/4/03 0 0.00E+00 0.00E+00
2/5/03 0 0.00E+00 0.00E+00
2/6/03 0 0.00E+00 0.00E+00
2/7/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=LT5,C Time Weighted Weekly
T, Effluent Concentration (North) = #DIV/0! uCi/ml
EqA.9 NUREG 1400 Percentage of Release Limit of = #DIv/0!
4E-15uCi/ml
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date {minutes) in uCi/ml Sample Min / Day Comments
2/3/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/4/03 0 0.00E+00 0.00E+00
2/5/03 0 0.00E+00 0.00E+00
2/6/03 0 0.00E+00 0.00E+00
2/7/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cg=2T;,C Time Weighted Weekly
XT, Effluent Concentration (South) = #DIV/01 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/O!
4E-15uCi/m!
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/m| Sample Min / Day Comments
2/3/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/4/03 0 0.00E+00 0.00E+00
2/5/03 0 0.00E+00 0.00E+00
2/6/03 0 0.00E+00 0.00E+00
2/7/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Capg=2T,,C Time Weighted Weekly
T, Effluent Concentration (East) = #DIV/01 uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!

4E-15uCi/mi




Waest Monitor

Time Sampled |Effluent Concentration jConcentration x
Date minutes) in uCi/ml Sample Min / Day Comments
2/3/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/4/03 0 0.00E+00 0.00E+00
2/5/03 0 0.00E+00 0.00E+00
2/6/03 0 0.00E+00 0.00E+00
2/7/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag =L T5,C Time Weighted Weekly
T, Effluent Concentration (West) = #DIV/O! uCi/mi

Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/O!



(

(

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 18 February 3, 2003 - February 7, 2003

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross bkg net Concentrationy date gross | bkg net | Concentration | 4.00E-15
11D sampled time time sampied | (CFM) | analyzed analyzed | counts | counts cpm In uCi/ml analyzed | counts | counts | cpm in uCl/ml uCl/ml

No Area Air Monitoring This Week
PAM's ONLY




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #19  2/10/03-2/14/03 (High Volume)
Time Sampled |Effluent Concentration [Concentration x
Date (minutes) in uCi‘ml Sample Min / Day Comments
2/10/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/11/03 0 0.00E+00 0.00E+00
2/12/03 0 0.00E+00 0.00E+00
2/13/03 0 0.00E+00 0.00E+00
2/14/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cog =21, C Time Weighted Weekly
T, Effluent Concentration (North) = #DIV/0! uCi/ml
EqA.8 NUREG 1400 ' Percentage of Release Limit of = #DIV/0!
4E-15uCli/mf
South Monitor
Time Sampled [Effluent Concentration |Concentration x
Date {minutes) In uCi/mi Sampie Min / Day comments
2/10/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/11/03 0 0.00E+00 0.00E+00
2/12/03 0 0.00E+00 0.00E+00
2/13/03 0 0.00E+00 0.00E+00
2/14/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cog =21 C Time Weighted Weekly
) Effluent Concentration (South) = #DIV/Ol uCi/ml
Eq A.9 NUREG 1400 : Percentage of Release Limit of = #DIV/O!
4E-15uCifmi
East Monitor
Time Sampled {Effluent Concentration [Concentration x
Date (minutes) in uCiml Sampie Min / Day Comments
2/10/03 0 0.00E+00 0.00E+00/No Area Air Monitoring This Week
2/11/03 0 0.00E+00 0.00E+00
2/12/03 0 0.00E+00 0.00E+00
2/13/03 0 0.00E+00 0.00E+00
2/14/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=ZTa G Time Weighted Weekly
T, Effluent Concentration (East) = #DIV/OL  uCi/mi
Eq A.9 NUREG 1400 : Percentage of Release Limit of = #DIV/O!

4E-15uCifml



West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mt Sample Min / Day Comments
2/10/03 0 0.00E+00 0.00E+00{No Area Air Monitoring This Week
2/11/03 0 0.00E+00 0.00E+00
2/12/03 0 0.00E+00 0.00E+00
2/13/03 0 0.00E+00 0.00E+00
2/14/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cog =Z T, G Time Weighted Weekly
T, Effiluent Concentration (West) = #DIV/Ol uCi/mli
EqA.8 NUREG 1400 Percentage of Release Limit of = #DIV/O!




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 19 February 10, 2003 - February 14, 2003

total | cubic sample day after analysis four day analysis % of Limit
Sample date start stop ttme | f/min volume date gross | bkg net Concentrationy  date gross | bkg net | Concentration | 4.00E-15
1D sampled time time sampled | (CFM) | analyzed anatyzed | counts | counts |  cpm In uClmi anatyzed | counts | counts | cpm in uCl/mli uCiml

No Area Air Monitoring This Wéek
PAM's ONLY




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #20 2/17/03-2/21/03 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
2/17/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/18/03 0 0.00E+00 0.00E+00
2/19/03 0 0.00E+00 0.00E+00
2/20/03 0 0.00E+00 0.00E+00
2/21/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cay=2T:,C Time Weighted Weekly
T, Effluent Concentration (North) = #DIV/Ol uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!
4E-15uCi/mi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
2/17/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/18/03 0 0.00E+00 0.00E+00
2/19/03 0 0.00E+00 0.00E+00
2/20/03 0 0.00E+00 0.00E+00
2/21/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=LT1,GC Time Weighted Weekly
T, Effluent Concentration (South) = #DIV/0] uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIv/0!
4E-15uCi/mi
East Monitor
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
2/17/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/18/03 0 0.00E+00 0.00E+00
2/19/03 0 0.00E+00 0.00E+00
2/20/03 0 0.00E+00 0.00E+00
2/21/03 ) 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cog=2T:,C Time Weighted Weekly
TT, Effluent Concentration (East) = #DIV/Ol uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!

4E-15uCi/ml




West Monitor

Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sample Min / Day Comments
2/17/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/18/03 0 0.00E+00 0.00E+00
2/19/03 0 0.00E+00 0.00E+00
2/20/03 0 0.00E+00 0.00E+00
2/21/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag=ZT::C Time Weighted Weekly
T, Effluent Concentration (West) = #DIV/O!  uCi/ml

Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!



(

(

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 20 February 17, 2003 - February 21, 2003

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time ft/ min volume date gross | bkg net Concentrationy  date gross | bkg net | Concentration | 4.00E-15
1D sampled time time sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCimi analyzed | counts | counts | cpm in uCiimi uCi/mi

No Area Air Monitoring This Week
PAM's ONLY




Area Air Monitoring Summary Sheet - Weekly Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #21 2/24/03-2/28/03 (High Volume)
Time Sampled |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sample Min / Day Comments
2/24/03 Q "0:00E+00 0.00E+00|No Area Air Monitoring This Week
2/25/03 0 0.00E+00 0.00E+00
2/26/03 0 0.00E+00 0.00E+00
2/27/03 0 0.00E+00 0.00E+00
2/28/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Cag =Z 15, G Time Weighted Weekly
T, Effluent Concentration (North) = #DIV/0! uCi/mli
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/O!
4E-15uCi/imi
South Monitor
Time Sampled |Effluent Concentration |Concentration x
Date {minutes) in uCiVml [Sample Min / Day Comments
2/24/03 0 0.00E+00 0.00E+00]No Area Air Monitoring This Week
2/25/03 0 0.00E+00 0.00E+00
2/26/03 0 0.00E+00 0.00E+00
2/27/03 0 0.00E+00 0.00E+00
2/28/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Capg=XLT.C Time Weighted Weekly
T, Effluent Concentration (South) = #DIV/0] uCi/mi
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIv/0!
4E-15uCi/ml
East Monitor
Time Sampled |Effluent Concentration [Concentration x
Date (minutes) in uCi/ml Sample Min / Day comments
2/24/03 0 0.00E+00 0.00E+00{No Area Air Monitoring This Week
2/25/03 0 0.00E+00 0.00E+00
2/26/03 0 0.00E+00 0.00E+00
2/27/03 0 0.00E+00 0.00E+00
2/28/03 0 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00
Covp = 2T, Ci Time Weighted Weekly
T, Effluent Concentration (East) = #DIV/0! uCi/ml
Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!

4E-15uCi/ml



West Monitor

Time Sampled |Effluent Concentration [Concentration x
Date minutes) in uCi/ml Sample Min / Day Comments
2/24/03 0 0.00E+00 0.00E+00|No Area Air Monitoring This Week
2/25/03 0 0.00E+00 0.00E+00
2/26/03 0 0.00E+00 0.00E+00
2/27/03 0 0.00E+00 0.00E+00
2/28/03 0 0.00E+Q0 0.00E+00
0 0.00E+00 0.00E+00
Cag=Z TG Time Weighted Weekly
T, Effluent Concentration (West) = #DIV/0! uCi/ml

Eq A.9 NUREG 1400 Percentage of Release Limit of = #DIV/0!



( ( (

Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 21 February 24, 2003 - February 28, 2003

total cubic sample day after analysis four day analysis % of Limit
Sample date start stop time f/ min volume date gross | bkg net Concentratiory  date gross | bkg net | Concentration | 4.00E-15
ID sampled time time sampled | (CFM) | analyzed analyzed | counts | counts cpm in uCiml analyzed | counts | counts | c¢pm in uCi/ml uCifml

No Area Air Monitoring This Week
PAM's ONLY




Area Air Monitoring Summary Sheet - Weekiy Effluent Concentration Report
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

North Monitor Week #22 3/3/03-3/7/03 (High Voiume)
Time Sampled |Effluent Concentration jConcentration x
Date minutes) in uCi/mi Sampie Min / Day Comments
3/3/03 0 0.00E+00 0.00E+00
3/4/30 203 1.48E-15 3.02E-13
3/5/03 0 0.00E+00 0.00E+00
3/6/03 0 0.00E+00 0.00E+00
3/7/03 0 0.00E+00 0.00E+00
203 1.49E-15 3.02E-13
Cog=Z2Ta:C Time Weighted Weekly
T, Effluent Concentration (North) = 1.49E-15 uCi/ml
EqA.9 NUREG 1400 Percentage of Release Limit of = 37.25%
4E-15uCifml
South Monitor
Time Sampied |Effluent Concentration |Concentration x
Date (minutes) in uCi/ml Sampie Min / Day comments
3/3/03 0 0.00E+00 0.00E+00
3/4/03 234 0.00E+00 0.00E+00
3/5/03 0 0.00E+00 0.00E+00
3/6/03 0 0.00E+00 0.00E+00
3/7/03 0 0.00E+00 0.00E+00
234 0.00E+00 0.00E+00
Cog =210, C Time Weighted Weekly
ZT, Effluent Concentration (South) = 0.00E+00 uCi/ml
E£qA.9 NUREG 1400 Percentage of Release Limit of = 0.00%
4E-15uCi/rmi
East Monitor
Time Sampfed {Effluent Concentration {Concentration x
Date (minutes) in uCimi Sample Min / Day Comments
3/3/03 0 0.00E+00 0.00E+00
3/4/03 201 0.00E+00 0.00E+00
3/5/03 Q 0.00E+00 0.00E+00
3/6/03 0 0.00E+00 0.00E+00
3/7/03 -0 0.00E+00 0.00E+00
201 0.00E+00 0.00E+00
Cag =21 G Time Weighted Weekly
ET, Effluent Concentration (East) = 0.00E+00 uCi/ml
E£qA.9 NUREG 1400 Percentage of Release Limit of = 0.00%

4£-15uCi/ml




West Monitor

Time Sampied |Effluent Concentration |Concentration x
Date (minutes) in uCi/mi Sampie Min / Day Comments
373/03 0 0.00E+00 0.00E+00
3/4/03 229 0.00E+00 0.00E+00
3/5/03 0 0.00E+00 0.00E+00
3/6/03 0 0.00E+00 0.00E+00
3/7/03 0 0.00E+00 0.00E+00
229 0.00E+00 0.00E+00
Cag=2T,6C Time Weighted Weekly
TT. Effluent Concentration (West) = 0.00E+00 uCi/ml

£q A.9 NUREG 1400

Percentage of Release Limit of =

0.00%




Area Air Monitoring Summary Sheet - Staplex High Volume Pumps (Daily Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

‘Week 22 March 3, 2003 - March 7, 2003

total | cubic sample day after analysis four day analysis % of Limit
Sample date start stop tme | fYmin| volume date gross | bkg net Concentration  date gross | bkg net | Concentration | 4.00E-15
I@ sampled time time | sampled | (CFM) | analyzed ] analyzed | counts | counts | cpm InuCiiml | analyzed | counts | counts | cpm in uCl/mi uClmi
N2041 3/4/03 8:18am  11:3%am 203 40 8.05E+08 38103 18 11 0.23333  1.05E-14] 3/10/03 14 13 0.033 1.49E-158] 37.33%
82041 3/4/03 7.59am  11:45am 234 42 0T4E+08 3/6/03 14 1 0.1  3.70E-15§ 3/10/03 1" 13 0 0.00E+00 0.00%
E2041 3/4/03 8:20eam 11:41am 201 38 7.57E+06] 3/8/03 16 11 0.166687  7.94E-15] 3/10/03 13 13 0 0.00E+00 0.00%
W2041 3/4/03 7:53am  11:42am 229 47 1.07E+07 3/6/03 21 11 0.33333  1.13E-14] 3/10/03 13 13 0 0.00E+00 0.00%

Tuesday March 4 was the only day during this week

when thorium contaminated material was excavated

jand loaded. Day after analysis was not performed

until 3/6/03 because of snow day (no work) on 3/5/03. GAH
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b. Personal Air Monitoring

®

THE INFRABTRUCTURE IMPERATIVE



Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
*** All PAM's with elevated counts on day after analysis are recounted iﬂer 4 days (see attached)

Week 1 October 7 - October 11, 2002

Flow | Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration
Collected N_ame Sample ID] PAM # | (lpm) | Sampled } Volume {ml)] Date (30 min) ] (30 min) CPM {uCi/ml)
10/8/02 Roger Petty PAM2001 002-574 25 220 550000  10/9/02 10 13 0.00 0.00E+00
10/8/02 Jerry Krane PAM2002 002-875 2.5 220 550000 10/9/02 12 13 0.00 0.00E+00
10/9/02 Roger Petty PAM2003 002-768 25 477 1192500 10/10/02 14 12 0.07 1.41E-14]"
10/9/02 Jerry Krane PAM2004 002-574 25 310 775000 10/10/02 19 12 0.23 7.60E-14)*
10/9/02 Lindsay Aschim PAM2005 002-574 25 138 340000 10/10/02 11 12 0.00 0.00E+00
10/10/02 W. Concepcion PAM2008 002-574 25 260 650000 10/11/02 15 9 0.20 7.76E-14)*
10/10/02 Jerry Krane PAM2007 002-766 2.5 165 412500 10/11/02 9 9 0.00 0.00E+00
10/10/02 Lindsay Aschim PAM2008 002-766 25 84 210000 10/11/02 9 9 0.00 0.00E+00
10/11/02 W. Concepcion PAM2009 006-234 2.5 505 1262500 10/14/02 12 12 0.00 0.00E+00
10/11/02 Lindsay Aschim PAM2010 002-875 25 500 1250000 10/14/02 10 12 0.00 0.00E+00
10/11/02 Jerry Krane PAM2011 002-574 25 150 375000 10/14/02 9 12 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
*Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 1 October 7 - October 11, 2002

Flow

Total Total Gross | Bkg Sample % of
Date Rate Time Sample | Analysis| Counts { Counts | Net | Concentration] DAC
Collected Name Sample ID PA_A!I # {ipm) |Sampled] Volume (ml) Date (30 min) { (30 min) | CPM (uCi/ml)
10/9/02 Roger Petty PAM2003 © 002-766 25 477 1192500 10/14/02 9 12 0.00 0.00E+Q0 0.00%
10/9/02 Jenry Krane PAM2004 002-574 25 310 775000 10/14/02 12 12 0.00 0.00E+Q0 0.00%
10/10/02 W. Concepcion PAM2008 002-574 25 260 650000 10/15/02 11 11 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
B +* All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 2 October 14 - October 18, 2002

Fiow | Total Yotal Gross. | Bkg Sample
Date Rate | Time Sample | Analysis| Counts | Counts Net Concentration
| Collected Name: Sample ID] PAM# | (lpm) | Sampled [Volume (mi)] Date | (38 min) { (30 min) CPM (uCilml) |

10/14/02 Roger Petty PAM2012 . 002-875 2.5 470 1175000 10/15/02 14 " 0.10 2.15E-14)"
10/14/02 Lindsay Aschim PAM2013 006-234 2.5 453 1132500 10/15/02 20 M 0.30 8.68E-14|*
10/14/02 Jerry Krane PAM2014 002-574 25 135 a37500 10/15/02 11 " 0.00 0.00E+00
10/15/02 Roger Petty PAM2015 002-574 2.5 386 965000 10/16/02 18 10 0.27 6.97E-14]"
10/15/02 Jerry Krane PAM2016 002-875 25 330 825000 10/16/02 14 10 0.13 4.08E-14]*
10/15/02 Lindsay Aschim PAM2017 002-875 25 1580 375000 10/16/02 9 10 0.00 0.00E+00
10/16/02 Roger Petty PAM2018 002-574 2.5 452 1130000 10/17/02 8 10 0.00 0.00E+00
10/16/02 Lindsay Aschim PAM2019 006-234 2.5 443 1107500 10/17/02 10 10 0.00 0.00E+00
10/16/02 Jetry Krane PAM2020 002-875 25 150 375000 10/17/02 9 10 0.00 0.00E+00
10/17/02 Jerry Krane PAM2021 002-875 2.5 368 915000 10/18/02 15 | 0.20 5.52E-14]*
10/17/02 Roger Petty PAM2022 002-766 25 348 865000 10/18/02 13 g9 0.13 3.89E-14]*
10/18/02 Roger Petty PAM2023 002-766 25 310 775000 10/21/02 17 1| 0.20 6.51E-14]*
10/18/02 Jeirry Krane PAM2024 002-875 2.5 310 775000 10/21/02 9 )| 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dase Limit Information.



Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

**Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Date
Collected

Name

Sample ID

10/14/02 Roger Petty
10/14/02 Lindsay Aschim
10/15/02 Roger Petty
10/15/02 Jerry Krane
10/17/02 Jerry Krane
10/17/02 Roger Petty
10/18/02 Roger Petty

PAM2012
PAM2013
PAM2015
PAM2016
PAM2021
PAM2022
PAM2023

Flow

Total

Week 2 October 14 - October 18, 2002

Total Gross Bkg Sample % of
Rate Time Sample Analysis | Counts | Counts | Net | Concentration DAC
PAM # (lpm) |Sampled| Volume (ml)| Date (30 min) | (30 min) jCPM {uCi/ml)
002-875 25 470 1175000 10/18/02 8 9 0.00 0.00E+00 0.00%
006-234 25 453 1132500 10/18/02 9 g 0.00 0.00E+00 0.00%
002-574 25 386 965000 10/21/02 8 11 0.00 0.00E+00 0.00%
002-875 2.5 330 825000 10/21/02 9 11 0.00 0.00E+00 0.00%
002-875 2.5 3686 915000 10/22/02 13 13 0.00 0.00E+00 0.00%
002-766 25 346 865000 10/22/02 1" 13 0.00 0.00E+00 0.00%
002-766 25 310 775000 10/23/02 10 13 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5€-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

* All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 3 October 21 - October 25, 2002

Flow Total Total Gross Bkg Sample
Date Rate Time Sample Analysis | Counts | Counts Net Concentration
Collected Name Sample ID] PAM # | (Ipm) | Sampled § Volume (ml) Date {30 min) | (30 min) CPM (uCi/ml)

No Work During Week of October 21 - 25, 2002

Note: Official airbome Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis) Week 3 October 21 - October 25, 2002
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration DAC
Collected Name Sample ID] PAM # (lpm) ]Sampled] Volume (ml) Date (30 min) | (30 min) jCPM {uCi/mi)

No Work During Week of October 21 - 25, 2002

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent
2000 DAC-Hours = 5 rem
DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 4 October 28 - November 1, 2002

*** All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Flow Total Total Gross Bkg Sample
Date Rate Time Sample Analysis | Counts | Counts Net Concentration
Collected Name Sample ID] PAM # | (lpm) | Sampled | Volume (ml) Date (30 min) | (30 min) CPM (uCi/ml)
10/28/2002 Lindsay Aschim PAM2025 002-675 2.5 435 1087500 10/29/2002 10 8 0.07 1.55E-14]*
10/28/2002 W .Concepcion PAM2026 002-766 25 435 1087500 10/29/2002 6 8 0.00 0.00E+00
10/28/2002 Jerry Krane ~  PAM2027 002-574 25 105 262500 10/29/2002 7 8 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 4 October 28 - November 1, 2002

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration DAC
Collected Name Sample ID] PAM # (lpm) | Sampled] Volume (ml) Date (30 min) | (30 min) | CPM (uCi/ml)
10/28/2002 Lindsay Aschim PAM2025 002-675 25 435 1087500 11/1/2002 8 8 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 5 November 4 - November 8, 2002

=* All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Flow | Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration
Collected]  Name Sample ID] PAM # | (Ipm) | Sampled | Volume (ml)] Date (30 min) | (30 min) CPM (uCi/ml)
11/8/02 Roger Petty _ PAM2028 002-766 2.5 475 1187500 11/11/02 8 12 0.00 0.00E+00
11/8/02 Lindsay Aschim PAM2029 002-574 25 493 1232500 11/11/02 10 12 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis) Week 5 November 4 - November 8, 2002

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration DAC
Collected Name Sample ID| PAM # {(lpm) |Sampled| Volume (ml) Date (30 min) | (30 min) | CPM (uCi/ml)

No 4 Day Analysis Required During This Week

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent
2000 DAC-Hours =5 rem
DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
“*Note: All sa_mples oﬂlis page weLefnalyzed after 4 days to allow for thorium daughter decay

Week 6 November 11 - November 15, 2002

Flow Total Total Gross Bkg Sample % of

Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration DAC
Collected Name Sample ID] PAM # (lpm) ]Sampled{ Volume (ml) Date (30 min) ] (30 min) ] CPM (uCilmL

11/11/02 Lindsay Aschim PAM2030 = 002-574 2.5 487 1217500 11/15/02 16 14 0.07 1.38E-14 2.76%
11/11/02 W. Concepcion PAM2031 002-766 2.5 487 1217500 11/15/02 11 14 0.00 0.00E+00 0.00%
11/12/02 Lindsay Aschim PAM2032 002-766 2.5 494 1235000 11/18/02 13 14 0.00 0.00E+00 0.00%
11/12/02 W. Concepcion PAM2033 002-574 2.5 494 1235000 11/18/02 14 14 0.00 0.00E+00 0.00%
11/13/02 Lindsay Aschim PAM2034 002-766 25 488 1220000 11/18/02 15 14 0.03 6.89E-15 1.38%
11/13/02 W. Concepcion PAM2035 002-574 2.5 484 1210000 11/18/02 14 14 0.00 0.00E+00 0.00%
11/14/02 W. Concepcion PAM20368 002-766 25 450 1125000 11/19/02 11 11 0.00 0.00E+00 0.00%
11/14/02 Lindsay Aschim PAM2037 006-234 25 390 975000 11/19/02 12 11 0.03 8.63E-15 1.73%
11/14/02 Jerry Krane PAM2038 002-574 25 120 300000 11/19/02 9 11 Q.00 0.00E+00 0.00%
11/15/02 Lindsay Aschim PAM2040 002-768 2.5 230 575000 11/20/02 10 10 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = § rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
** All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 6 November 11 - November 15, 2002

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis] Counts ] Counts Net Concentration
Collected Name Sample ID PAﬂf (lpm) | Sampled | Volume (ml)| Date (30 min) | (30 min) CPM (uCiImL
11/11/02 Lindsay Aschim PAM2030 002-574 2.5 487 1217500 11/12/02 29 1 0.60 1.24E-13
11/11/02 W. Concepcion PAM2031 002-768 2.5 487 1217500 11/12/02 A 11 0.87 1.38E-13
11/12/02 Lindsay Aschim PAM2032 002-766 2.5 494 1235000 11/13/02 32 10 0.73 1.50E-13
11/12/02 W. Concepcion PAM2033 002-574 25 494 1235000 11/13/02 18 10 0.27 5.45E-14
11/13/02 Lindsay Aschim PAM2034 002-766 25 488 1220000 11/14/02 26 12 0.47 9.65E-14
11/13/02 W. Concepcion PAM2035 002-574 25 484 1210000 11/14/02 34 12 0.73 1.53€-13
11/14/02 W. Concepcion PAM2036 002-766 25 450 1125000 11/15/02 a8 14 0.80 1.79E-13
11/14/02 Lindsay Aschim PAM2037 006-234 2.5 390 8975000 11/15/02 24 14 0.33 8.63E-14
11/14/02 Jerry Krane PAM2038 002-574 25 120 300000 11/15/02 23 14 0.30 2.52E-13
11/15/02 W. Concapcion PAM2039 002-574 25 490 1225000 11/18/02 13 14 0.00 0.00E+00
11/15/02 Lindsay Aschim PAM2040 002-766 25 230 575000 11/18/02 16 14 0.07 2.93E-14
11/15/02 Jerry Krane PAM2041 006-234 25 235 587500 11/18/02 14 14 0.00 0.00E+00

* # * * * % * * #

Note: Official airborme Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
~*Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 7 November 18 - November 22, 2002

Flow Total Total Gross Bkg Sample % of

Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration] DAC
Collected Name Sample ID] PAM # (lpm) |Sampled| Volume (ml) Date (30 min) | (30 min) | CPM (uCi/ml)

11/18/02 Roger Petty PAM2043 - 002-766 2.5 490 1225000 11/22/02 12 12 0.00 0.00E+00 0.00%
11/19/02 Jerry Krane PAM2044 006-234 25 481 1202500 11/25/02 12 12 0.00 0.00E+00 0.00%
11/19/02 W. Concepcion PAM2045 002-675 2.5 480 1200000 11/25/02 9 12 0.00 0.00E+00 0.00%
11/20/02 Lindsay Aschim PAM2046 002-875 25 153 382500 11/25/02 11 12 0.00 0.00E+00 0.00%
11/20/02 Roger Petty PAM2047 006-234 2.5 487 1217500 11/25/02 12 12 0.00 0.00E+00 0.00%
11/20/02 Jemry Krane PAM2048 002-875 25 300 750000 11/25/02 10 12 0.00 0.00E+00 0.00%
11/21/02 Roger Petty PAM2049 002-675 25 485 1162500 11/26/02 7 10 0.00 0.00E+00 0.00%
11/21/02 Lindsay Aschim PAM2050 006-234 25 465 1162500 11/26/02 11 10 0.03 7.24E-15 1.45%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Qccupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Dalily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
=+ All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 7 November 18 - November 22, 2002

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis] Counts | Counts Net Concentration
Collected Name Sample ID] PAM# | (Ilpm) ]| Sampled | Volume (ml)] Date (30 min) | (30 min) CPM (uCi/ml) |
11/18/02 Lindsay Aschim PAM2042 002-675 25 485 1212500 11/19/02 11 11 0.00 0.00E+00
11/18/02 Roger Petty PAM2043 002-766 25 490 1225000 11/19/02 15 1 0.13 2.75E-14
11/19/02 Jerry Krane PAM2044 006-234 25 481 1202500 11/20/02 26 10 0.53 1.12E-13
11/19/02 W. Concepcion PAM2045 002-875 2.5 480 1200000 11/20/02 27 10 0.57 1.19E-13
11/20/02 Lindsay Aschim PAM20468 002-875 25 153 382500 11/21/02 18 9 0.23 1.54E-13
11/20/02 Roger Petty PAM2047 006-234 25 487 1217500 11/21/02 38 9 0.97 2.00E-13
11/20/02 Jerry Krane PAM2048 002-875 25 300 750000 11/21/02 19 9 0.33 1.12E-13
11/21/02 Roger Petty PAM2048 002-875 25 465 1162500 11/22/02 21 12 0.30 6.51E-14
11/21/02 Lindsay Aschim PAM2050 006-234 25 465 1162500 11/22/02 19 12 0.23 5.07E-14
11/22/02 Lindsay Aschim PAM2051 002-574 2.5 455 1137500 11/25/02 8 12 0.00 0.00E+00
11/22/02 Roger Petty PAM2052 006-234 25 455 1137500 11/25/02 10 12 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
* All PAM's with elev_ated counts on day after analysis are recounted after 4 days (see attached)

Week 8 November 25 - November 29, 2002

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration

Collected Name Sample ID] PAM # | (Ipm) | Sampled | Volume (ml)] Date (30 min) | (30 min) CPM {uCi/ml)
11/25/02 W. Concepcion PAM2053 002-574 25 481 1202500 11/26/02 8 10 0.00 0.00E+00
11/25/02 Lindsay Aschim PAM2054 002-766 25 458 1145000 11/26/02 10 10 0.00 0.00E+00
11/26/02 W. Concepcion PAM2055 002-766 25 460 1150000 11/27/02 16 11 0.17 3.66E-14
11/26/02 Lindsay Aschim PAM2056 002-574 25 495 1237500 11/27/02 16 1 0.17 3.40E-14
11/27/02 Tim O'Brien PAM2057 002-766 25 255 637500 11/29/02 8 10 0.00 0.00E+00
11/27/02 Lindsay Aschim PAM2058 006-234 2.5 125 312500 11/29/02 10 10 0.00 0.00E+00
11/27/02 W. Concepcion PAM2059 002-574 25 420 1050000 11/29/02 8 10 0.00 0.00E+00
11/29/02 Lindsay Aschim PAM206C 006-234 25 453 1132500 12/2/02 8 9 0.00 0.00E+00
11/29/02 Roger Petty PAM2081 002-766 2.5 452 1130000 12/2/02 12 9 0.10 2.23E-14

*

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

**Note: All samples on this page were analyzed after 4 da

Week 8 November 25 - November 29, 2002

ys to allow for thorium daughter decay

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration DAC
Collected Name Sample ID] PAM # (lpm) [Sampled] Volume (ml)| Date {30 min) | (30 min) |CPM (uCi/ml)
11/28/02 W. Concepcion  PAM2055 002-766 2.5 460 1150000 12/2/02 8 9 0.00 0.00E+00 0.00%
11/26/02 Lindsay Aschim PAM2056 002-574 2.5 495 1237500 12/2/02 9 9 0.00 0.00E+00 0.00%
11/29/02 Roger Petty PAM2061 002-766 2.5 452 1130000 12/4/02 8 9 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis) Week 9 December 2 - December 6, 2002
Lakeshore East Project - 221 North Columbus Dnive, Chicago, IL
" All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Flow Total Total Gross Bkg Sampie
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration
Collected _mee Sample ID}] PAM # ] (lpm) § Sampled | Volume (ml)] Date (30 min) } (30 min) CPM {uCi/ml) |
12/2/02 Roger Petty PAM2062  002-574 25 458 1145000 12/3/02 17 13 0.13 2.94E-14]*
12/2/02 Lindsay Aschim PAM2063 002-766 25 457 1142500  12/3/02 15 13 0.07 1.47E-14}*
12/3/02 Lindsay Aschim PAM2064 002-766 25 365 912500 12/4/02 8 9 0.00 0.00E+00l
12/3/02 Roger Petty PAM2065 002-574 25 445 1112500 12/4/02 8 9 0.00 0.00E+00
12/4/02 Roger Petty PAM20668 002-574 25 457 1142500 12/5/02 9 10 0.00 0.00E+00
12/4/02 Lindsay Aschim PAM2067 002-786 25 485 1162500 12/5/02 8 10 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit information.



Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
***Note: All sg(mples on this page were analyzed after 4 days to allow for thorium dﬂghter decay

Week 9 December 2 - December 6, 2002

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration] DAC
Collected Name Sample ID} PAM # (lpm) {Sampled] Volume (ml)] Date {30 min) ] (30 min) jCPM {uCi/mt)
12/2/02 Roger Petty PAM2062 002-574 25 458 1145000 12/6/02 8 10 0.00 0.00E+00 0.00%
12/2/02 Lindsay Aschim PAM2083 002-766 2.5 457 1142500 12/6/02 10 10 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent
2000 DAC-Hours = 5 rem
DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Dnive, Chicago, IL
*** All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 10 December 9 - December 13, 2002

Flow | Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration

Collected Name Sample ID] PAM # | (lpm) | Sampled | Volume (ml)] Date (30 min) | (30 min) CPM (uCi/ml)
12/9/02 Jerry Krane PAM2068 002-875 25 460 1150000 12/10/02 8 10 0.00 0.00E+00
12/9/02 Lindsay Aschim PAM2069 002-766 25 447 1117500 12/10/02 15 10 0.17 3.78E-14
12/10/02 Lindsay Aschim PAM2070 002-766 25 467 1167500 12/11/02 9 10 0.00 0.00E+00
12/10/02 Tim O'Brien PAM2071 002-574 25 462 1155000 12/11/02 10 10 0.00 0.00E+00
12/11/02 Tim O'Brien PAM2072 002-574 25 473 1182500 12/12/02 30 10 0.67 1.42E-13
12/11/02 Jerry Krane PAM2073 002-766 25 474 1185000 12/12/02 33 10 0.77 1.83E-13
12/12/02 Jerry Krane PAM2074 002-766 25 459 1147500 12/13/02 13 13 0.00 0.00E+00
12/12/02 Lindsay Aschim PAM2075 002-574 25 459 1147500 12/13/02 54 13 1.37 3.01E-13
12/13/02 Jerry Krane PAM2076 002-574 25 463 1157500 12/16/02 10 10 0.00 0.00E+00
12/13/02 Lindsay Aschim PAM2077 002-766 25 459 1147500 12/16/02 9 10 0.00 0.00E+00

*

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
**Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 10 December 9 - December 13, 2002

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis| Counts ] Counts | Net | Concentration| DAC
Collected Name Sample ID] PAM # {lpm) |Sampled] Volume (ml)] Date {30 min) | (30 min) ] CPM (uCi/ml)

12/9/02 Lindsay Aschim PAM2069 002-766 2.5 460 1150000 12/13/02 10 13 0.00 0.00E+00 0.00%
12/11/02 Tim O'Brien PAM2072 002-574 25 473 1182500 12/16/02 9 10 0.00 0.00E+00 0.00%
12/11/02 Jerry Krane PAM2073 002-766 25 474 1185000 12/16/02 9 10 0.00 0.00E+00 0.00%
12/12/02 Lindsay Aschim PAM2075 002-574 2.5 459 1147500 12/17/02 8 9 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Expaosure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/mi

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 11 December 16 - December 20, 2002

* All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Flow Toftal Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration
Collected Name Sample ID] PAM # | (Ilpm) | Sampled | Volume (ml)] Date (30 min) | (30 min) CPM {uCi/ml)
12/16/02 Lindsay Aschim PAM2078  002-675 25 476 1190000 12/17/02 8 9 0.00 0.00E+00
12/16/02 Jerry Krane PAM2079 002-574 25 472 1180000 12/17/02 9 9 0.00 0.00E+00
12/17/02 Lindsay Aschim PAM208G 002-574 2.5 469 1172500 12/18/02 11 11 0.00 0.00E+00
12/17/02 Jerry Krane PAM2081 002-766 25 505 1262500 12/18/02 10 11 0.00 0.00E+00
No PAM's on 12/18/02. Work stopped due fo heavy rain
12/19/02 Odell Morgan  PAM2082 002-574 25 405 1012500 12/20/02 17 11 0.20 4 98E-14
12/19/02 Jerry Krane PAM2083 008-234 25 515 1287500 12/20/02 9 11 0.00 0.00E+00
12/20/02 Jerry Krane PAM2084 006-234 25 521 1302500 12/23/02 11 13 0.00 0.00E+00
12/20/02 Lindsay Aschim PAM2085 002-574 25 517 1292500 12/23/02 13 13 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis) Week 11 December 16 - December 20, 2002

Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
**Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis] Counts | Counts | Net | Concentration] DAC
Collected Name Sample ID] PAM # (lpm) ]|Sampled| Volume (ml)] Date (30 min) | (30 min) | CPM {uCi/mil)
12/19/02 Odell Morgan PAM2082  002-574 2.5 405 1012500 12/23/02 1 13 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent
2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
*+ All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 12 December 23 - December 27, 2002

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration
Collected Name Sample ID] PAM # | (Ipm) | Sampled | Volume (ml)| Date (30 min) | (30 min) CPM (uCi/ml)
12/23/02 Joel Ahrweiler PAM2086 006-234 25 484 1210000 12/24/02 21 12 0.30 6.26E-14
12/23/02 Jerry Krane PAM2087 002-574 25 475 1187500 12/24/02 26 12 0.47 9.92E-14
No PAM's on 12/24/02 - Christmas Eve
No PAM's on 12/25/02 - Christmas Day
12/26/02 Jemry Krane PAM2088 002-574 25 470 1175000 12/27/02 21 12 0.30 6.44E-14
12/26/02 Lindsay Aschim PAM2089 008-234 25 480 1200000 12/27/02 15 12 0.10 2.10E-14
12/27/02 Lindsay Aschim PAM2090 002-574 25 456 1140000 12/30/02 9 1 0.00 0.00E+00
12/27/02 Jerry Krane PAM2091 006-234 25 458 1145000 12/30/02 11 1 0.00 0.00E+00

*

*

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
**Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 12 December 23 - December 27, 2002

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis| Counts | Counts | Net | Concentration] DAC
Collected Name Sample ID] PAM # (lpm) |Sampled] Volume (ml) Date (30 min) | (30 min)§ CPM (uCi/ml)
12/23/02 Joel Ahrweiller  PAM2086 006-234 25 484 1210000 12/27/02 13 12 0.03 6.95E-15 1.39%
12/23/02 Jerry Krane PAM2087 002-574 2.5 475 1187500 12/27/02 10 12 0.00 0.00E+00 0.00%
12/26/02 Jerry Krane PAM2088 002-574 25 470 1175000 12/30/02 1 11 0.00 0.00E+00 0.00%
12/26/02 Lindsay Aschim PAM2089 (006-234 25 480 1200000 12/30/02 12 11 0.03 7.01E-15 1.40%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis) Week 13 December 30 - January 3, 2003
Lakeshore East Project - 221 North Columbus Drive, Chicago, iL
++ All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis] Counts | Counts Net Concentration
Collected Name Sample ID] PAM# | (Ipm) SampIJe‘d Volume {ml)] Date | {30 min} | (30 min) CPM (uCi/ml)
12/30/02 Tim O'Brien PAM2092 002-574 25 470 1175000 1/2/03 9 1 0.00 0.00E+00
12/30/02 Jerry Krane PAM2093 008-234 25 468 1170000 1/2/03 10 1 0.00 0.00E+00
INo PAM's on 12/31/02 - New Year's Eve
No PAM's on 1/1/03 - New Year's Day
1/2/03 Ray Booker PAM2094 006-234 25 462 1155000 1/3/02 11 13 0.00 0.00E+00
1/2/03 Jerry Krane PAM2095 002-574 25 475 1187500 1/3/02 15 13 0.07 1.42E-14
1/3/03 Ray Booker PAM2098 002-574 25 405 1012500 1/6/03 10 12 0.00 0.00E+00
1/3/03 Lindsay Aschim PAM2097 006-234 25 355 887500 1/6/03 12 12 0.00 0.00E+00
1/3/03 Jerry Krane PAM2098 006-234 25 121 302500 1/6/03 11 12 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis) Week 13 December 30 - January 3, 2003

Lakeshore East Profect - 221 North Columbus Drive, Ghicago, IL
~*Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample | Analysis| Counts | Counts | Net | Concentration} DAC
Collected Name Sample ID] PAM # (ilpm) ]Sampled] Volume {(ml)] Date | {30 min) | (30 min)]CPM {uCi/md)
1/2/03 Jerry Krane PAM2095 002-574 25 475 1187500 1/7/03 1 13 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent
2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/mi

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 14 January 6 - January 10, 2003

*+ All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Flow | Total Total Gross Bkg Sample
Date Rate | Time Sample | Analysis| Counts | Counts |  Net Concentration

Collected Name Sample ID PAM'# (lpm) | Sampled | Volume (ml)] Date (30 min) | (30 min) | CPM (uCiAml)
1/6/03 Jerry Krane PAM2099 002675 25 483 1207500 177103 11 13 0.00 0.00E+00
1/7/03 Jerry Krane PAM2100 002-875 2.5 467 1167500 1/8/03 22 11 0.37 7.93E-14
177/03 Lindsay Aschim PAM2101 002-574 25 470 1175000 1/8/03 20 1 0:30 6.44E-14
1/8/03 Lindsay Aschim PAM2102 002-675 25 458 1145000 1/9/03 26 12 0.47 1.03E-13
1/8/03 Jerry Krane PAM2103 002-786 2.5 467 1167500 1/9/03 33 12 0.70 1.51E-13
1/9/03 Tim O'Brien PAM2104 002-574 25 462 1155000  1/10/03 18 9 0.30 6.55E-14
1/9/03 Jerry Krane PAMZ2105 0068-234 25 463 1157500  1/10/03 24 9 0.50 1.09E-13
1/10/03 Jerry Krane PAM2108 002-786 25 471 1177500 1/13/03 12 10 0.07 1.43E-14
1/10/03 Lindsay Aschim PAM2107 002-875 2.5 468 1172500 113103 9 10 0.00 0.00E+00

w R R ® % %

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Profect - 221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 da

Week 14 January 6 - January 10, 2003

ys to allow for thorium daughter decay

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample | Analysis | Counts | Counts | Net | Concentration DAC
Collected Name Sample ID] PAM# | (lpm) ]Sampled] Volume (mi)] Date | (30 min) | (30 min){CPM {uCi/mil)

1/7/03 Jerry Krane PAM2100 002-675 25 467 1167500 1/13/03 9 10 0.00 0.00E+00 0.00%
1/7/03 Lindsay Aschim PAM2101  002-574 25 470 1175000 1/13/03 10 10 0.00 0.00E+00 0.00%
1/8/03 Lindsay Aschim PAM2102 002-675 25 458 1145000 1/13/03 10 10 0.00 0.00E+00 0.00%
1/8/03 Jerry Krane PAM2103 002-766 25 467 1167500 1/13/03 7 10 0.00 0.00E+00 0.00%
1/9/03 Tim O'Brien PAM2104 002-574 25 462 1155000  1/14/03 9 12 0.00 0.00E+00 0.00%
1/8/03 Jerry Krane PAM2105 006-234 2.5 463 1157500  1/14/03 11 12 0.00 0.00E+00 0.00%
1/10/03 Jerry Krane PAM2106 002-766 25 471 1177500  1/15/03 10 11 0.00 0.00E+C0 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours =5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
=+ All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 15 January 13 - January 17, 2003

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration

Collected Name Sample ID] PAM # { (Ipm) | Sampled | Volume (ml)] Date (30 min) | (30 min) CPM (uCi/ml)
1/13/03 Tim O'Brien PAM2108 002-875 2.5 472 1180000  1/14/03 12 12 0.00 0.00E+00
1/13/03 Lindsay Aschim PAM2109 002-766 25 470 1175000 1/14/03 9 12 0.00 0.00E+00
1/14/03 Tim O'Brien PAM2110 008-234 25 477 1192500  1/15/03 14 11 0.10 2.12E-14
1/14/03 Lindsay Aschim PAM2111 002-766 25 476 1190000 1/15/03 12 1 0.03 7.07E-15
1/15/03 Jerry Krane PAM2112 002-766 2.5 467 1167500 1/16/03 14 9 0.17 3.60E-14
1/15/03 Tim O'Brien PAM2113 006-234 25 477 1192500 1/16/03 9 9 0.00 0.00E+00
1/16/03 Lindsay Aschim PAM2114 002-574 25 480 1200000 1/17/03 16 12 0.13 2.80E-14
1/16/03 Jerry Krane PAM2115 008-234 25 490 1225000 1/17/03 12 12 0.00 0.00E+00
1/17/03 Tim O'Brien PAM2116 006-234 25 469 1172500  1/20/03 10 10 0.00 0.00E+00
1/17/03 Jerry Krane PAM2117 002-766 25 473 1182500  1/20/03 10 10 0.00 0.00E+00

»

*

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis) Week 15 January 13 - January 17, 2003
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
*Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis| Counts } Counts | Net | Concentration] DAC
Collected Name Sample ID|] PAM # (lpm) ]|Sampled| Volume (ml) Date {30 min) | (30 min) | CPM (uCi/mL
1/14/03 Tim O'Brien PAM2110. 008-234 2.5 477 1192500 1/20/03 10 10 0.00 0.00E+00 0.00%
1/14/03 Lindsay Aschim PAM2111 (002-766 25 476 1190000  1/20/03 11 10 0.03 7.07E-15 1.41%
1/15/03 Jerry Krane PAM2112 006-234 25 477 1182500  1/20/03 8 10 0.00 0.00E+00 0.00%
1/16/03 Lindsay Aschim PAM2114 002-574 2.5 480 1200000 1/21/03 10 12 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem
DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
+* All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 16 January 20 - January 24, 2003

Flow | Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis] Counts | Counts Net Concentration

Collected Name Sample ID] PAM# | (Ipm) | Sampled | Volume (ml)] Date (30 min) | (30 min) CPM (uCi/ml)
1/20/03 Lindsay Aschim PAM2118 006-234 25 469 1172500  1/21/03 11 12 0.00 0.00E+00
1/20/03 Jemry Krane PAM2119 002-675 25 491 1227500  1/21/03 13 12 0.03 6.85E-15
1/20/03 Armando Ruiz  PAM2120 002-574 25 500 1250000  1/21/03 8 12 0.00 0.00E+00
1/21/03 Tim O'Brien PAM2121 002-574 25 485 1212500 1/22/03 18 13 017 3.47E-14
1/21/03 Jerry Krane PAM2122 006-234 25 492 1230000 1/22/03 19 13 0.20 410E-14
1/22/03 Tim O'Brien PAM2123 002-574 2.5 515 1287500  1/23/03 28 12 0.53 1.05E-13
1/22/03 Lindsay Aschim PAM2124 006-234 25 514 1285000  1/23/03 24 12 0.40 7.86E-14
1/22/03 Armando Ruiz  PAM2125 002-875 25 495 1237500  1/23/03 19 12 0.23 4.76E-14
1/23/03 Tim O'Brien PAM2126 006-234 25 470 1175000  1/24/03 14 11 0.10 2.15E-14
1/23/03 Jerry Krane PAM2127 002-875 25 485 1212500  1/24/03 11 11 0.00 0.00E+00
1/24/03 Glenn Huber PAM2128 006-234 25 384 960000  1/27/03 12 12 0.00 0.00E+00
1/24/03 Armando Ruiz PAM2129 002-574 25 491 1227500  1/27/03 11 12 0.00 0.00E+00

* % * ¥ % %

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

**Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 168 January 20 - January 24, 2003

Fiow Total Total Gross Bkg Sample % of

Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration DAC
Collected Name Sample ID PAN_I_ # (ipm) |Sampled| Volume Eﬂ) Date (30 min) | (30 min) | CPM (uCilg_ll

1/20/03 Jerry Krane PAM2119° 002875 2.5 491 1227500  1/24/03 11 11 0.00 0.00E+00 0.00%
1/21/03 Tim O'Brien PAM2121 002-574 25 485 1212500  1/27/03 10 12 0.00 0.00E+00 0.00%
1/21/03 Jerry Krane PAM2122 008-234 25 492 1230000 1/27/03 12 12 0.00 0.00E+00 0.00%
1/22/03 Tim O'Brien PAM2123 002-574 25 515 1287500  1/27/03 14 12 0.07 1.31E-14 261%
1/22/03 Lindsay Aschim PAM2124 (008-234 25 514 1285000 1/27/03 9 12 0.00 0.00E+00 0.00%
1/22/03 Armando Ruiz  PAM2125 002-675 25 495 1237500 1/27/03 11 12 0.00 0.00E+00 0.00%
1/23/03 Tim O'Brien PAM2126 006-234 2.5 470 1175000  1/28/03 9 10 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
=+ All PAM's with elevated counts on day after analysis are recounted zﬂer 4 days (see attached)

Week 17 January 27 - January 31, 2003

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis] Counts | Counts Net Concentration

Collected Name Sample ID] PAM # { (lpm) | Sampled JVolume (ml)] Date {30 min) ] (30 min) CPM {uCi/mi)
1/27/03 Jerry Krane PAM2130 . 002-574 25 484 1210000  1/28/03 17 10 0.23 4.87E-14
1/27/03 Lindsay Aschim PAM2131 002-875 25 483 1207500  1/28/30 21 10 0.37 7.66E-14
1/27/03 Armando Ruiz PAM2132 006-234 2.5 482 1205000  1/28/03 16 10 0.20 4.19E-14
1/28/03 Lindsay Aschim PAM2133 006-234 25 486 1215000  1/29/03 38 11 0.90 1.87E-13
1/28/03 Jerry Krane PAM2134 002-574 25 485 1212500  1/29/03 24 11 043 9.02E-14
1/29/03 Tim O'Brien PAM2135 002-574 25 470 1175000  1/30/03 13 13 0.00 0.00E+00
1/29/03 Lindsay Aschim PAM2136 002-875 25 160 400000 1/30/03 12 13 0.00 0.00E+00
1/29/03 Armando Ruiz  PAM2137 002-766 25 480 1200000 1/30/03 9 13 0.00 0.00E+00
1/30/03 Jerry Krane PAM2138 008-234 25 467 1167500  1/31/03 14 12 0.07 1.44E-14
1/30/03 Armando Ruiz PAM2139 002-574 25 497 1242500  1/31/03 12 12 0.00 0.00E+00
1/31/03 Lindsay Aschim PAM2140 002-766 25 467 1167500 2/3/03 10 11 0.00 0.00E+00
1/31/03 Jerry Krane PAM2141 002-574 25 492 1230000 2/3/03 10 11 0.00 0.00E+00

*r & % % »

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
**Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 17 January 27 - January 31, 2003

Flow Total Total Gross Bkg Sample % of

Date Rate Time Sample Analysis | Counts | Counts | Net { Concentration] DAC
Collected Name Sample ID] PAM # (lpm) |Sampled] Volume (mi)] Date (30 min) | (30 min) | CPM (uCiIm1l)

1/27/03 Jerry Krane PAM2130 002-574 25 484 1210000  1/31/03 10 12 0.00 0.00E+0Q0 0.00%
1/27/03 Lindsay Aschim PAM2131 002-675 25 483 1207500  1/31/03 13 12 0.03 6.97E-15 1.39%
1/27/03 Armando Ruiz  PAM2132 006-234 25 482 1205000 1/31/03 12 12 0.00 0.00E+00 0.00%
1/28/03 Lindsay Aschim PAM2133 008-234 25 486 1215000 2/3/03 9 11 0.00 0.00E+00 0.00%
1/28/03 Jerry Krane PAM2134 002-574 25 485 1212500 2/3/03 11 11 0.00 0.00E+00 0.00%
1/30/03 Jerry Krane PAM2138 008-234 25 467 1167500 2/4/03 10 10 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/mi

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
=+ All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 18 February 3 - February 7, 2003

Flow Total . Gross | Bkg Sample
Date Rate Time Sample | Analysis] Counts | Counts Net Concentration

Collecte Name SQLn‘EIe ID] PAM # | (ipm) | Sampled | Volume {mi)] Date (30 min) | (30 min) CPM (uCi/ml)
2/3/03 Tim O'Brien PAM2142 002-875 25 474 1185000 2/4/03 16 10 0.20 4.26E-14
2/3/03 Lindsay Aschim PAM2143 002-766 25 483 1207500 2/4/03 14 10 0.13 2.79E-14
2/4/03 Lindsay Aschim PAM2144 002-875 25 345 862500 2/5/03 12 13 0.00 0.00E+00
2/4/03 Jerry Krane PAM2145 002-574 2.5 492 1230000 2/5/03 13 13 0.00 0.00E+00
2/5/03 Jerty Krane PAM2148 002-574 2.5 456 1140000 2/6/03 17 11 0.20 4 43E-14
2/5/03 Lindsay Aschim PAM2147 002-766 25 455 1137500 2/8/03 14 11 0.10 2.22E-14
2/8/03 Tim O'Brien PAM2148 002-766 25 449 1122500 2/7/03 13 13 0.00 0.00E+00
2/8/03 Jerry Krane PAM2149 006-234 25 475 1187500 2/7/03 16 13 0.10 2.13E-14
2/7/08 Lingsay Aschim PAM2150 002-766 25 478 1195000 2/10/03 13 12 0.03 7.04E-15
2/7/03 Jerry Krane PAM2151 002-675 25 473 1182500 2/10/03 1 12 0.00 0.00E+00

Total

¥

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.

»

*




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis) Week 18 February 3 - February 7, 2003
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for mn'um daughter decay

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis | Counts | Counts | Net | Concentration DAC
Collected Name Sample ID PAMf# (lpm) Samplg_d Volume (ml) D_ati (30 min) | (30 min) | CPM (uCilr_n!L

2/3/03 Tim O'Brien PAM2142. 002-875 25 474 1185000 2/7/03 11 13 0.00 0.00E+00 0.00%
2/3/03 Lindsay Aschim PAM2143 002-766 25 483 1207500 2/7/03 13 13 0.00 0.00E+00 0.00%
2/5/03 Jerry Krane PAM2148 002-574 25 456 1140000 2/10/03 10 12 0.00 0.00E+00 0.00%
2/5/03 Lindsay Aschim PAM2147 002-766 25 455 1137500  2/10/03 9 12 0.00 0.00E+00 0.00%
2/6/03 Jerry Krane PAM2149 006-234 25 475 1187500 2/11/03 11 10 0.03 7.08E-15 1.42%
2/7/03 Lindsay Aschim PAM2150 002-766 2.5 478 1195000 2/12/03 10 10 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem
DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

= All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 19 February 10 - February 14, 2003

Flow | Total Total Gross Bkg Sample
Date l Rate { Time Sample | Analysis| Counts { Counts Net Concentration
Collected Name Sample ID] PAM # | (lpm) ] Sampled } Volume (mi)] Date |} (30 min) | (30 min) CPM (uCi/mt)
2/10/03 Tim O'Brien PAM2152 006-234 25 47 1187500  2/11/03 21 10 0.37 7.79E-14]*
2/10/03 Lindsay Aschim PAM2153 002-766 25 502 1255000 2/11/03 17 10 0.23 4 69E-14]*
2/11/03 Lindsay Aschim PAM2154 006-234 25 429 1072500 2/12/03 26 10 0.53 1.25E-13)*
2/11/03 Jerry Krane PAM2155 002-766 25 456 1140000 2/12/03 35 10 0.83 1.84E-13}*
2/12/03 Lindsay Aschim PAM2156 006-234 25 478 1185000  2/13/03 21 11 0.33 7.04E-14)*
2/12/03 Tim O'Brien PAM2157 002-768 25 480 1150000 2/13/03 19 11 0.27 5.85E-14)*
2/13/03 Jerry Krane PAM2158 006-234 25 491 1227500 2/14/03 19 12 0.23 4 80E-14)*
2/13/03 Lindsay Aschim PAM2159 002-786 25 480 1200000 2/14/03 24 12 0.40 8.41E-14})*
2/14/03 Jerry Krane PAM2160 002-766 25 149 372500 2/17/03 9 13 0.00 0.00E+00
2/14/03 Tim O'Brien PAM2181 006-234 25 151 377500  2/17/03 12 13 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

“~*Note: All samples on this page were analyzed after 4 days to allow forﬁwn‘um daughter decay

Week 19 February 10 - February 14, 2003

Flow | Total Total Gross | Bkg Sample % of

Date Rate Time Sample Analysig | Counts { Counts | Net | Concentration] DAC
Collectad _Name Sample ID] PAM# | (lpm) |Sampled VOlumgiml) Date | (30 min) | (30 min)|CPM {uCi/ml)

2/10/03 Tim O'Brien PAM2152 006-234 2.5 475 1187500  2/14/03 11 12 0.00 0.00E+C0 0.00%
2/10/03 Lindsay Aschim PAM2153 002-766 2.5 502 1255000 2/14/03 12 12 0.00 0.00E+00 0.00%
2/11/03 Lindsay Aschim PAM2154 006-234 2.5 429 1072500  2/17/03 13 13 0.00 0.00E+00 0.00%
2/11/03 Jerry Krane PAM2155 002-766 25 456 1140000 2/17/03 11 13 0.00 0.00E+00 0.00%
2/12/03 Lindsay Aschim PAM2156 008-234 2.5 478 1195000 2/17/03 9 13 0.00 0.00E+00 0.00%
2/12/03 Tim O'Brien PAM2157 002-768 2.5 460 1150000 2/17/03 12 13 0.00 0.00E+00 0.00%
2/13/03 Jerry Krane PAM2158 008-234 2.5 491 1227500  2/18/03 10 11 0.00 0.00E+00 0.00%
2/13/03 Lindsay Aschim PAM2159 002-766 2.5 480 1200000 2/18/03 10 11 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/m|

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml



Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

=+ All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 20 February 17 - February 21, 2003

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration
Collected Name Sample ID] PAM# | (Ipm) ] Sampled ] Volume (ml)] Date (30 min) | (30 min) CPM {uCi/ml)
2/17/03 Tim O'Brien PAM2162 - 008-234 2.5 453 1132500 2/18/03 18 11 0.23 5.20E-14)*
2/17/03 Jerry Krane PAM2163 002-766 25 473 1182500 2/18/03 11 1 0.00 0.00E+00
2/18/03 Lindsay Aschim PAM2164 002-766 25 490 1225000 2/19/03 10 10 0.00 0.00E+00
2/18/03 Tim O'Brien PAM2165 008-234 2.5 492 1230000 2/19/03 9 10 0.00 0.00E+0Q0
2/19/03 Jerry Krane PAM21668 006-234 2.5 484 1210000  2/20/03 8 11 0.00 0.00E+00
2/19/03 Lindsay Aschim PAM2167 002-768 25 365 912500  2/20/03 11 1 0.00 0.00E+00
2/20/03 Jerry Krane PAM2168 006-234 2.5 482 1205000 2/21/03 11 11 0.00 0.00E+00
2/20/03 Tim O'Brien PAM2169 002-766 2.5 481 1202500 2/21/03 9 11 0.00 0.00E+00
2/21/03 Lindsay Aschim PAM2170 002-766 2.5 375 937500  2/24/03 9 10 0.00 0.00E+0Q0
2/21/03 Jerry Krane PAM2171 006-234 25 463 1157500  2/24/03 10 10 0.00 0.00E+00

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

+*Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 20 February 17 - February 21, 2003

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis | Counts | Counts | Net ] Concentration DAC
| Collected |  Name Sample ID] PAM # (lpm) |Sampled] Volume (ml)| Date (30 min) | (30 hin) | CPM (uCi/ml)
2/17/03 Tim O'Brien PAM2162 006-234 25 453 1132500  2/21/03 8 11 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent
2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/mi

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/ml




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL
*+ All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Week 21 February 24 - February 28, 2003

Flow Total Total Gross Bkg Sample
Date Rate Time Sample | Analysis| Counts | Counts Net Concentration

Collected Name Sample ID] PAM # | (Ipm) | Sampled | Volume (ml)] Date (30 min) | (30 min) CPM (uCi/ml)
2/24/03 Lindsay Aschim PAM2172 006-234 25 349 872500  2/25/03 9 12 0.00 0.00E+00
2/24/03 Jerry Krane PAM2173 002-766 25 501 1252500  2/25/03 11 12 0.00 0.00E+00
2/25/03 Jerry Krane PAM2174 002-574 25 471 1177500  2/26/03 10 11 0.00 0.00E+00
2/25/03 Tim O'Brien PAM2175 002-766 25 474 1185000  2/26/03 14 1 0.10 2.13E-14
2/26/03 Lindsay Aschim PAM2176 002-766 25 473 1182500  2/27/03 17 9 0.27 5.69E-14
2/26/03 Tim O'Brien PAM2177 006-234 25 283 707500  2/27/03 19 9 0.33 1.19E-13
2/27/03 Tim O'Brien PAM2178 002-574 25 479 1197500 2/28/03 13 13 0.00 0.00E+00
2/27/03 Jerry Krane PAM2179 008-234 25 477 1192500  2/28/03 10 13 0.00 0.00E+00
2/28/03 Lindsay Aschim PAM2180 002-766 25 495 1237500 3/3/03 11 12 0.00 0.00E+00
2/28/03 Jerry Krane PAM2181 008-234 25 492 1230000 3/3/03 10 12 0.00 0.00E+00

*

»

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.
See attached 4 Day Analysis Form for Occupational Dose Limit Information.




Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

+*Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 21 February 24 - February 28, 2003

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample Analysis } Counts |} Counts ] Net | Concentration] DAC
Collected Name Sample ID PALVI # (lpm) |Sampled] Volume (ml) Date (30 min) | (30 min) ] CPM (uCi/ml)
2/25/03 Tim O'Brien PAM2175 - 002-766 2.5 474 1185000 3/3/03 11 12 0.00 0.00E+00 0.00%
2/26/03 Lindsay Aschim PAM2176 002-766 25 473 1182500 3/3/03 9 12 0.00 0.00E+00 0.00%
2/28/03 Tim O'Brien PAM2177 006-234 25 283 707500 3/3/03 12 12 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/ml

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/m|




Personal Air Monitoring Summary Sheet (PAM's -Daily Analysis)
Lakeshore East Project - 221 North Columbus Drive, Chicago, IL

Week 22 March 3 - March 7, 2003

“«* All PAM's with elevated counts on day after analysis are recounted after 4 days (see attached)

Flow | Total Total Gross Bkg Sample

Date Rate | Time Sample | Analysis| Counts | Counts Net Concentration

Collected Name _Simplo ID] PAM# | (lpm) | Sampled ] Volume (mi)] Date ] (30 min) ]} (30 min) CPM (uCiIm]I_)__

3/3/03 Lindsay Aschim PAM2182 006-234 2.5 511 1277500  3/4/03 10 12 0.00 0.00E+00

3/3/03 Tim O'Brien PAM2183 002-766 25 511 1277500 3/4/03 12 12 0.00 0.00E+00

3/4/03 Odell Morgan PAM2184 002-574 2.5 195 487500 3/6/03 10 1" 0.00 0.00E+00

3/4/03 Lindsay Aschim PAM2185 006-234 25 178 445000 3/6/03 1" 11 0.00 0.00E+00
3/4/03 Jerry Krane PAM2188 002-766 2.5 473 1182500 3/6/03 14 11 0.10 2.13E-14]*

No Work on 3/5/03 - Snow Day

3/6/03 Tim O'Brien PAM2187 002-574 2.5 507 1267500 377103 16 10 0.20 3.98E-14]*
3/8/03 Jerry Krane PAM2188 002-766 25 498 1245000 3/7/03 17 10 0.23 4 73E-14]"

3/7/03 Jerry Krane PAM2189 002-766 25 495 1237500  3/10/03 12 13 0.00 0.00E+00
3/7/03 Lindsay Aschim PAM2180 002-574 2.5 495 1237500  3/10/03 16 13 0.10 2.04E-14)"

Note: Official airborne Th-232 concentrations are obtained from 4 Day Analysis.

See attached 4 Day Analysis Form for Occupational Dose Limit Information.



Personal Air Monitoring Summary Sheet (PAM's -4 Day Analysis)
laakeshore East Project - 221 North Columbus Drive, Chicago, IL

***Note: All samples on this page were analyzed after 4 days to allow for thorium daughter decay

Week 22 March 3 - March 7, 2003

Flow Total Total Gross Bkg Sample % of
Date Rate Time Sample | Analysis| Counts | Counts | Net | Concentration] DAC
Collectad Name Sample ID] PAM# | (ipm) ]Sampled] Volume (ml)] Date | (30 min) | (30 min) }CPM (uCi/mt)
37403 Jerry Krane PAM2186  002-766 25 473 1182500  3/10/03 10 13 0.00 0.00E+00 0.00%
3/8/03 Tim O'Brien PAM2187 002-574 2.5 507 1267500  3/11/03 11 12 0.00 0.00E+00 0.00%
3/8/03 Jerry Krane PAM2188 002-766 2.5 498 1245000  3/11/03 11 12 0.00 0.00E+00 0.00%
3/7/03 Lindsay Aschim PAM2190 002-7686 2.5 495 1237500  3/12/03 11 12 0.00 0.00E+00 0.00%

Occupational Dose Limit for Occupational Radiation Exposure = 5 rem Total Effective Dose Equivalent

2000 DAC-Hours = 5 rem

DAC (Derived Air Concentration) for Th-232 = 5E-13uCi/m!

Administrative Site Limit for Occupational Exposure = 30% Th-232 DAC = 1.5E-13 uCi/mi
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Field Gamma Survey Results
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THE INFRABTRUCTURE IMPERATIVE



Gamma Survey Summary for Site Grubbing

Lakeshore East LLC.
. 1
Grid ID Maximum Value Comments
(counts/min)
1 6,500
2 7,600
3 6,700
4 6,500
5 5,900
6 See Note 2
7 9,100
8 8,100
9 10,100
10 12,100
11 8,800
12 9,500
13 10,300
14 See Note 2
15 6,400
16 and 17 See Note 3
18 8,300
19 9,700
20 10,300
21 9,400
22 10,200
23 See Note 2
24 7,800
25 and 26 See Note 3
27 8,500
28 10,800
29 9,300
30 10,600
31 8,100
32 See Note 2
33 8,500
34 through 40 See Note 3

Notes:
1 - The action ievel is meter specific, but ranged from 20,352 to 22,523 cpm.

2 - Grid is located outside of the current property boundary.
3 - Remediation of known contamination or lift survey completed prior to grubbing.

Y:\Projects\132193XC\32193XC033 - Grid maps summary.xls



\ F' RADIATION SURVEY FORM - GRADING
E ~ by M
Project # Project Name Lglgﬂg et Es Sheet of

STS Consultants, Ltd.

_ Date /2 / 23 / R Technician Sy Kawa—
Inst. Model 222] Serial No. /34SH2R
Inst. Calibrated (Y/N)? Ye 2 Location |D/Lift Elevation l

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. [f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

> -O -

NORTH




I@ N al RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project# Project Name Lt IQ’>LC < 51‘7( Sheet of )
Date /2 / 23 [0 Technician Serry v

: S~
Inst. Model PA2 ( Serial No. /3“{5‘{ A

inst. Calibrated (Y/N)? yﬂ") Location ID/Lift Elevation 2
Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey

areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

O O -

NORTH
D




5%

e
STS Consultants, Ltd. Project #
Date )2/23 J02
Inst. Model

Inst. Calibrated (Y/N)?

RADIATION SURVEY FORM ~ GRADING

Ves

(orb [o-\~)

Project NamehJ(Ol”‘“’ g‘y‘L Sheet of

Technician

Sermry  Kwmw

Serial No.

[3454 2,

Location ID/Lift Elevation 3

Write the area coordinates in the large circles. [ndicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

)

/

o

NORTH




N | FI RADIATION SURVEY FORM - GRADING

(7va0‘\5

STS Consultants, Ltd. Project# _ Project Name LAkGJ\AO\(/ 5":+ Sheet __ ofZ
Date ’2/23 /02 Technician —;(7\"7 |<vowu

Inst. Model A2 l Serial No. [HSHL

Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation _ 4/

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

P - >

NORTH




< RADIATION SURVEY FORM - GRADING
S:;_:l Orbbig

STS Consultants, Ltd. Project # Project Name Lakeshne  East Sheet ___ of _____
. Date ’l/ 23 /02 Technician ':Sme <t

Inst. Model 222 Serial No. 1S4

Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation_4_

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey

areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
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q ﬂ RADIATION SURVEY FORM - GRADING

- ' - Project Name Lﬂrhﬁhﬂl b"lr Sheet Gmbbmo)

STS Consultants, Ltd. Project #

Date _KZ / ZLL-! 2002. Technician L A Sch““k
inst. Model  Ludlupm 2221 Serial No. V3HSHZ

Inst. Calibrated (Y/N)? l/e,s Location 1D/Lift Elevation 7

Write the area coordinates in the large circles. indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

‘\\w/ // //




‘E\ Fl RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # Project Name Lﬂk“l"c& E“d Sheet(iiA_lo_l;\t»i_
Date [2 / A3 / 62 Technician —5@“’7 KV&NU*—’

Inst. Modsl 231 Serial No. [ 34542

Inst. Calibrated (Y/N)? . Yes Location ID/Lift Elevation %

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N | RADIATION SURVEY FORM - GRADING
> Gl

STS Consultants, Lid. Project# ___ Project Name L“k”\‘"\‘/ 5‘5—(— Sheet _____of £

Date 12 } 23 (02 Technician ___OCrry [<ne_ —
Inst. Model 22 | Serial No. % "/-5/ 42

Inst. Calibrated (Y/N)? /) Location ID/Lift Elevation ?

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




.| RADIATION SURVEY FORM - GRADING

' — (o bl
STS Consultants, Ltd. Project# ________ Project NameLakeskee & it Sheet _____ of )
— Date ! -2/ 23 / O Technician ey l<n’le.,
Inst. Model 2221 Serial No. 134 é‘-( X
Inst. Calibrated (Y/N)? YFQ Location ID/Lift Elevation .LO

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N b RADIATION SURVEY FORM - GRADING

Project # 324a3 - XC Project Name L‘\b.sh.n. GAS\ Sheet (’Mb%‘?‘j

STS Consultants, Ltd.

Date izfta fo2 /2 /2 ofo 3 Technician ___ "D v —
Inst. Model 22 ) SerialNo.___ /34542
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation_ /Z{(

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




‘ | a RADIATION SURVEY FORM - GRADING
’ N émLLn
STS Consultants, Ltd. Project # llll_‘ﬁu_ Project Name Lﬁku’nr Casd Sheet or)

Date 2/ 19 /o2 Technician _—‘S_ME'___‘QM_Q____
Inst. Model A‘) .2,] Serial No. 2 2‘2 ‘_-j& -
Inst. Calibrated (Y/N)? XS! Location {D/Lift Elevation _L%____________

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




I N a‘ RADIATION SURVEY FORM - GRADING
. (9#\;&»\»')
Project # 1321 33&(; Project Name Lakcsl.gy. egst Sheet of

STS Consultants, Ltd.

Date 19/ 90 Technician 5&«7/ Vvt~
Inst. Model Ad N SerialNo. | 27242
Inst. Calibrated (Y/N)? Y{S Location |D/Lift Elevation l .3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
>
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5 a.l . RADIATION SURVEY FORM —GRADING" é-mL‘lk)

STS Consultants, Ltd. Project # /- 32193 "X project NameLakeshve Zust sheet_ / of _{

Date ; Technician 3. IKvane

Inst. Mode! 2221 Serial No. meTer 2t /30844 Oobe /G548
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation .{:5 ém'éék

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




. -

N | al RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 32143 - X% Project Name LﬂkLSLM}., Ga\ﬁ Sheet _Q_ﬂﬁéo‘fo'\;)
Date 12|14 |OX 12| 20[ 02 Technician S ¢ \Cvawu— _
Inst. Model 3R | Serial No. (3454

Inst. Calibrated (Y/N)? YQS Location ID/Lift Elevation / 6/

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




| al RADIATION SURVEY FORM - GRADING

. e LB\
STS Consultants, Ltd. Project# _______ Project Name Loceshoe BT groq &Lif >_
~— Date /2 /;’3 /02 Technician ’SW,Y Kvawi—
Inst. Model 222 | Serial No. 34542
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation /7

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N FI RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 32{43 -XC  Project Name LoaXaShers €ag)  Sheet Grabot
Date 12//1q /> 12/20/02 Technician 9 - Kwat—
Inst. Model A | Serial No. /B34S

Inst. Calibrated (Y/N)? KS Location ID/Lift Elevation Z

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




« FI RADIATION SURVEY FORM - GRADING

. G b
STS Consultants, Ltd. Project # Project Namelaleshee East Sheet__ofé__

Date z2jl4 [0R Technician :Sc,a_-?g Kym&

Inst. Model 2221 Serial No. (27242 _
Inst. Calibrated (Y/N)? Ves Location ID/Lift Elevation <2/

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N al RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 132193 Xx¢ Project Name Lakeshae Cag) Sheet ib:; \l_
Date | & / [ ﬂ‘/?& Technician —SWIY 1< vana— _
Inst. Model 2231 Serial No. _]1 244

Inst. Calibrated (Y/N)? >/¢S Location ID/Lift Elevation < &

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

NORTH
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N | al . RADIATION SURVEY FORM —GRADING >~..4 (nb

STS Consultants, Ltd. Project # /32193 -XC Project Nameks[ . Euf Sheet I ot 1

Date 221 02 Technician -j |<\fcu’\.e.—

Inst. Model 2221 b Serial No. r #7228 vile # /87y

Inst. Calibrated (Y/N)? Z e Location |D/Lift Elevation 2 (l/ &rh LL-L

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N al RADIATION SURVEY FORM - GRADING

b b
Project # 32193 -~ XC~  project Name La ke Shor e, Exs\  Sheet ()Wof \D

STS Consultants, Ltd.

Date 12/13 [ex /2[20 /0 b Technician bE I vmw— _
Inst. Mode! DA Serial No. [34SHA
Inst. Calibrated (Y/N)? 6 () Location D/Lift Elevation 2—]

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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< b : RADIATION SURVEY FORM - GRADING

STS Cor:;nam& Ltd. Project ﬁ; M Project Name Lﬁ@&_&}_sf— Sheet _?:US}L
Date ]2-! 12 [0 Technician o |Kwuu—

Inst. Model 222 | Serial No. /34542

Inst. Calibrated (Y/N)? YC> Location ID/Lift Elevation 2%

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




« :4‘ : RADIATION SURVEY FORM —GRABING Ovuldoi

STS Consuftants, Ltd. Project # 32193 ~XC  Project Name Lék_&é @l sheet _1 _of _|

Date 12/13 [OA Technician _~Sevry Krane
Inst. Model! 222 Serial No. mete— df JJ4S¥2 Fmbg 165743

Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation_ <. \

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




Chatn Link  Fence Qawwi/@mbbma

N SI RADIATION SURVEY FORM - GRADING
Lolces ho re

STS Consultants, Ltd. Project # 3R/53-xC Project Name':_‘)MS_"_ Sheet __ / of [
Date \ /1410 _ Technician _L-Bschn A
Inst. Model Serial No. L&

Inst. Calibrated (Y/N)? Y Location ID/LiftElevation_7

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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< ;:] : RADIATION SURVEY FORM =GRABING- G -t L“j
STS Consultants, Ltd. Project #1=3214} “XC  Project Name Lakeshae. Eaft sheet__[ of /

Date /127 — 12/1% - /2//4 Technician 11'2._-7 Ksaunt

Inst. Model A2 | Serial No. /68/
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation QZ)

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




Ut Link honce Kenaual / Gvubloy

RADIATION SURVEY FORB <GF(ADING
al esh one_

-
STS Consultants, Project # 32 /23-XC  Project Nam@i"_ Sheet [ of i

Date ZlL—Hﬁ Technician LeMASOVIVWW\, === L. A”“h‘
Inst. Model Ludlum. 2221 Serial N _iéﬁﬂi'_ﬂiblﬁ__—

Inst. Calibrated (Y/N)? y Location {D/Lift Elevation éQ__________

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




r— v

! < a] . RADIATION SURVEY FORM —GR#BING- éruLLJ\}
Project # I-32193 -xC Project Name Lalkes Lton, as‘?' Sheet 2 of l

STS Consultants, Lid.

Date /1/1'7 iy //7 - /7//" Technician % Koot
Inst. Model 222 | Serial No. m::bz/_#_I,LMLFnLL #H vy
Inst. Calibrated (Y/N)? 2/0) Location ID/Lift Elevation 5/

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. [f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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N FI RADIATION SURVEY FORM - GRADING
La

STS Consultants, Ltd. Project # &%_-KQ Project Name

Date l/ ""”03 Technician LMl‘M
mst Model  Ludlum 2221 Serial No. 132844~ W.814P
Inst. Calibrated (Y/N)? Y Location ID/Lift Elevation 5/

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

NORTH"




« a| ' : RADIATION SURVEY FORM —~GRADING S~ bL k4

Project # /- 32/93 -XC  Project Name Lﬂk’-"“m 507( Sheet_ ! _of _/

STS Consuitants, Ltd.

Date 2/2t/03 Technician ~3 . Kvaune »
Inst. Model 2221 ' Serial No. meter 2 /32 544 P be # /8175
Inst. Calibrated (YN)? __. )& Location ID/Lift Elevation_ 3 3 /o ij

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.







Gamma Summary of Lift Surveys

Lakeshore East LLC.
. Maximum
Grid ID # of Lifts Value' Comments
Surveys .
{(counts/min)
1 1 11,300
2 0 See Note 2
3 2 7,800
4 1 10,200
5 0 See Note 2
6 0 See Note 3
7 2 14,300
8 1 9,500
9 1 7,400
10 1 10,000
11 1 9,100
12 2 13,200
13 1 9,200
14 0 See Note 3
15 2 11,300
16 2 11,400
17 2 11,600
18 1 10,400
19 2 12,200
20 2 12,600
21 5 13,600
22 4 10,400
23 0 See Note 3
24 2 11,200
25 2 11,600
26 4 11,900
27 3 13,800
28 3 13,600
29 3 12,800
30 3 15,600
31 4 13,100
33 3 11,800
34 3 11,400
35 5 13,200
36 2 12,900
37 2 14,300
38 3 11,800
39 2 9,200
40 2 10,100

Notes:

1 - The action level is meter specific, but ranged from 20,352 to 22,523 cpm.
2 - Post 1900 historical fill absent, no lift surveys required.

3 - Grid is located outside of the current property boundary.

Y:\Projects\132193XC\32193XC033 - Grid maps summary.xls



< F‘ RADIATION SURVEY FORM ~ GRADING

Lakeshore
STS Consultants, Ltd. Project #1-32143-XC  Project Name East Sheet ! of __‘__
~ Date °2/ 4 /o3 Technician —L. 450’1/”.”'(
Inst. Model  tudlurk 222\ SerialNo. 122844/ 1LAWA,
Inst. Calibrated (Y/N)? Mes Location ID/Lift Elevation l - “5’

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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|‘ .| s, RADIATION SURVEY FORM - GRADING

kakesheve
STS Consultants, Ltd. Project # 1-2214% 'XC-  Project Name Eas+ Sheet __ L _of _L_
Date 07—/ Y / 03 Technician ___——
Inst. Model Lol 2221 Serial No. __——
Inst. Calibrated (Y/N)? \/!16 Location ID/Lift Elevation 2’ - L5.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

O -O O

NORTH




N | Fl RADIATION SURVEY FORM - GRADING

N La e shove
STS Consultants, Ltd. Project # 1-3214 3-XC  Project Name East Sheet J of _X_
Date "2/"{ IO %) Technician J. Kvane
Inst. Model Lucllum. 222 Serial No, 132844 / I8 M3
Inst. Calibrated (Y/N)? Ves Location ID/Lift Elevation 3 -3

Wirite the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. [f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

N
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N Gl RADIATION SURVEY FORM ~ GRADING

STS Consultants, Ltd. Project # 1-32193-XC project Name La.léefzhogfsr Sheet R of A
pate  <2/4 /02 Technician _ <. KV awa —
inst. Model  Ludlum 222] Serial No. 132844 / 1b314 D

Inst. Calibrated (Y/N)? \feb Location ID/Lift Elevation 3 (LS /

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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< ;_ql RADIATION SURVEY FORM - GRADING

A .
STS Consultants, Ltd. Project # ﬂbc’ Project Name Lakeshore T Shoar... ot !
o tet,
Date 02/4 103 5 92/‘3/03 Technician L-Ascinim /J Nvare
Inst. Model L\JL{ \ULM 2221 Serial No. 12 28"‘“‘" / (La8 l‘-ff}
i . /
Inst. Calibrated (YN)? _Yes, Location ID/Lift Elevation 74/ (.5

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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< ﬂ RADIATION SURVEY FORM - GRADING
LakKes hore

STS Consultants, Ltd. Project #1- 32143 -XC  Project Name Fast sheet_l__of _I
Date 92/ H/03 Technician _~ \./
Inst. Model — Serial No.
— & - 15
Inst. Calibrated (Y/N)? Location ID/Litt Elevation 4~ 1.0

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. [f detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
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5 Fl RADIATION SURVEY FORM ~ GRADING
re

Project # 1-32193 -xC Projoct Name Lakeshore Bast gheet | of 2
STS Consultants, Ltd. . ] 221 N.Gohrabus Dy,
pate 2[5[0% 2[L|p% § 3/4[b3 Technician _ J.¥vane /L. Aschim
inst. Model  _fudlum 222l Serial No. _I 32844
}
Inst. Calibrated (Y/N)? \.hﬁ, Location ID/Lift Elevation 7 = 16

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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| FI RADIATION SURVEY FORM - GRADING

Project # 1-3219%-XC  Project Name Lakeshore Egl' Sheet 2 of 2

STS Consuitants, Ltd. 221 N.Gl w% Dv.
Date _2[5103; 2/L[03 ; 3/4]b3 Technician __J,¥vane /L Asthim ~
Inst. Model ludluw 2221 Serial No. _\3 2844

'
Inst. Calibrated (Y/N)? .YLS Location ID/Lift Elevation Z -3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
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q al RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # /= 32193 ~XC project Name Lilelwr st sheet_ | _of |
_ 222 M. Coluwbom D~
Date o2 /0s [o3 Technician :5(’/7 Kvawe
Inst. Model Lodlu 2221 Serial No. __ 13284 / 16%/4%
A
Inst. Calibrated (Y/N)? . Yes Location ID/Lift Elevation /Lo

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elavated gamma readings (> twice background) and record max cpm.




RADIATION SURVEY FORM - GRADING

" b

STS Consultants, Ltd. Project # 1 -22122-XC  Project Name Lalashore .6‘454 Sheot | of [
Date &/ Lf/ 03 Technician J. Kvars _
Inst. Model Ll 222| | Serial No. 122844/ 1b8 4R}

Inst. Calibrated (Y/N)? \/Q% Location ID/Lift Elevation 6‘ - U’\/)l

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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< RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project#\1_32__‘ig;xc Project NameLli,%shO-’e Eas)f Sheet_'_ot )_
Date 2(izlo3 Technician bk AsCinin

Inst. Model  hucllum 2221 Serial No. 1244 / 01421]

Inst. Calibrated (YN)? _N¢< Location ID/Lift Elevation /D~ 1.5’

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. [f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N s RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 1321935 -XC  Project Name Laleshere EL};" Sheet _L_ of _\_
Date 07[1 3 [0D Technician L. ﬂsCh( A
S’
Inst. Model Ludiiun 222} Serial No. Y244 /014 21]
Inst. Calibrated (Y/N)? Nes Location ID/Lift Elevation [ // 5)

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




lE F, :RADIATION SURVEY FORM - GRADING

Project # 32193 -XC-  project Name Lokeshore Zast sheet | of 4

§TS Consultants, Ltd.

Date 11.23 z'QZ 2/3 /03 Technician w Kiane  Tiamn O Brien
Inst. Mode! XA [ Serial No. __ /34S 42

Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation / Z 3.0

Wirite the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




ﬂ Fl :RADIATION SURVEY FORM ~ GRADING

STS Consultants, Ltd. Project # 32/93 = XC_  Project Name “‘é‘ shove. Lot Sheet —L of ———

Date | /23 ]03 %Z 3/03 Technician @% Ko  Tim O'bejen,

Inst. Model 222 Serial No. 134542,
) /
Inst. Calibrated (Y/N)? Ye s Location ID/Lift Elevation / 2 I.5

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




ll | al _ RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #3277~ aC Project Name /, ‘-L’*}\w‘: 5;-._#3 ~ Sheet___[ of _{

Date 1/2+4 (03 Technician 2y (< 7
inst. Model 222 SerialNo. __ /3314

/
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation } 3 1S

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
>
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RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 33 %-%xe  Project Name Loka Shote GgXc Sheet Y

Date 3/6 03 ¢ Z 2 03 Technician

Inst. Model wdfum o Serial No.

—— '
Inst. Calibrated (Y/N)? CS Location ID/Litt Elevation _/ 5 < 5 )

Wirite the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.




RADIATION SURVEY FORM - GRADING
ot .

Project # 34 | 3‘XC Project Name S[gg ésf Sheet _d  of |

- /

l. r,e

STS Consultants, Ltd.
Date /‘003 + Z /03 Technician ran L chim

Ludlur 233! Serial No. B‘I_Sﬂ_/ﬂtl_g_____

ud

Inst. Model

Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.

4

4




RADIATION SURVEY FORM - GRADING

Project # 2% V35-%X ¢  Project Name Lokg shecs Casd  Sheet ] of a

S5

STS Consultants, Ltd.

Date I & / s / a3 Technician SL((“)\((AY\Q. _
Inst. Model Ludlum Q2N Serial No._L 54543 - V6 3\43
Inst. Calibrated (YN)? __Ya<, Location IDALift Elevation /& (1)

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




‘q a : RADIATION SURVEY FORM - GRADING
l 1

Project# DAYA3~xC  Project Name Lakaohms CooY  Sheet S of A

STS Consultants, Ltd.

Date 12 / s /o2 Technician 3@.(‘(5 \K.rans.
Inst. Model Lod\ym 222\ Serial No. Y 5HSY 3 - L8143
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation 7& (1.5 )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N ﬁ RADIATION SURVEY FORM - GRADING

A
STS ConsuMtants, Ltd. Project # 3 A1 A Project Name M Sheet ! of Q\
Date 1377 OA); ¥ l/a(p /02 Technician LxY\(,L‘)(l\I .ASC nim ~
Inst. Model oa.\ Serial No. _\ %R‘B'-l | / 18148

(32)

Indicate boundaries of grading/excavation with a heavy line. Survey
If detected, shade

Inst. Calibrated (Y/N)? XLS Location ID/Lift Elevation l 7

Write the area coordinates in the large circles.
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm.

areas of elevated gamma readings (> twice background) and record max cpm.




N ﬁ RADIATION SURVEY FORM - GRADING

A
STS Consultants, Ltd. Project # 33193x¢ Project Name WM_GL'&* Sheet _a__ of _a_

Date 13 /'0 /oa A w La/a(p/oi Technician _J ey _i<va wi
) /
Inst. Model 834 | Serial No. 133844 /1L, 3149
Location ID/Lift Elevation l 7 (/ 5)

Inst. Calibrated (Y/N)? jQS

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.




< a‘ RADIATION SURVEY FORM - GRADING

STS Consultants, L. Project # j-32/93 XL Project Name sthga‘if Sheet I of _2
pate  x[213 5 2/2L /03 Technician kL Asehint, T Kra ne, T.0'Bru o
Inst. Model Lud(um 22_2( Serial No.ww
inst. Calibrated (Y/N)? \ICS Location [D/Lift Elevation / g‘ 1.5 '

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




l N Fl RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Projecf@tazﬁ.ﬂc Project Name l&é&[@t‘ Sheet_ Z of 2
Date 2/21( /63 ¢ -2/17/03 TechnicianLAﬁ!MlJ_Lm.u '/T-—O'BI"ICPL

Inst. Mode!  ludlum 2221 Serial No. 1Zleqle /1,842 o 13284t /iLai4

1
inst. Calibrated (Y/N)? \llL'S Location ID/Lift Elevation / 6/ -3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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- ﬂ . RADIATION SURVEY FORM ~ GRADING

éroject# [-32198-XC  project Name Lakeshore E&*Sheet \ of 2

STS Consultants, Ltd.

Date R[14/0%- 2/24/03 Technician LAsdum [T 0 Brian [J. Krans —
Inst. Model budlur 2221 Serial No. 134542/ 1,814 2 1 12L4AL ALp1y®
Inst. Calibrated (Y/N)? \‘/LS Locatioﬁ ID/Lift Elevation / ? - 3'

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




(Y%
- ot
STS Consultants, Lid. Project # "szl !5 - XC— Project Name L&mm Sheet 2 of z’

- a] . RADIATION SURVEY FORM — GRADING

Date 2/19/03- 2/24[03 Technician LAschim /LT,O' Brian /J Krane
Inst. Model ludlum 2221 Serial No.lfSElﬁHLﬂ(ogl'{& f‘ 12490/ 1B 1US
Inst. Calibrated (Y/N)? Ves Locatioﬁ ID/Lift Elevation Zi - LB'

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




Py el

| FI RADIATION SURVEY FORM - GRADING

Project # 1-32M93 -XC  Project NameM Sheet / of 2.

STS Consultants, Ltd.

Date 2/ =2/i2 - 2/3 -2/ Technician Dany K. / 7o 0 e [Linchny Ao
Inst. Model 2221 Serial No. # /32844 ¥ /48/48
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation 20 3.0

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N F| RADIATION SURVEY FORM - GRADING

STS Consultants, Lid. Project # L:MC’ Project Name&&i&&af Sheet _‘2 of ___2

~  Date V,Zr/// - é//z - .?,/43 - )//f Technician 2y,
inst. Model 222( Serial No. FE/S2 849 _ #t /68//8
. ¢
Inst. Calibrated (Y/N)? Yes Location (D/Lift Elevation &0 /-5

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




« F’ RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # J2{13 -x2 Project Name € Sheet of _S_

Y/ N
Date / Z,lZZZ;, é éi 11/34[:2,2[2[ 41?21 Technician /- d(’iged , Z:K'[ag, N’
Inst. Model ét-/ Serial No. 134542 \LR3\43

"/
Inst. Calibrated (Y/N)? Ves Location ID/Lift Elevation ;[ g 25 )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N b RADIATION SURVEY FORM ~ GRADING
VoL
STS Consultants, Ltd. Project # 32193 -Xc. Project Name égéz shote Eas% Sheet _d__of i_

Date \/ 3/03 1\ ,},ﬂ(’gz, A][;g 2 Za} 9/6-27/°3Techmcnan 1. Q&n;& ,;. K
Inst. Model Serial No. [34592 168143
Inst. Calibrated (Y/N)? K_& Location ID/Lift Elevation ( Q )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N Fl RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 3aV43~Xe  Project Name L@M&L

Date \/13/ \ AH @}l [é ['93 3&1[ }@l}[ 03 - /’STechmcuan r J.
Inst. Model Serial No. 134542 . V(,9 \M 3
[}

l
Inst. Calibrated (Y/N)? i 0 Location ID/Lift Elevation LI/

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




| m RADIATION SURVEY FORM — GRADING

Pr_ojébt# 32193 - x¢ Project Name SLQG ést Sheet ﬁ of 5

STS Consultants, Ltd.

Date \{g}[bs,xl'ggm, P Z[g}, ['&l lo3 A for aﬁla'fchmc:an 7, LK
Inst. Mode! Serial No. 13454 1Ly Y3

Inst. Calibrated (Y/N)? '\_.9, Location ID/Lift Elevation ZJ (

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Sur§/ey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N FI RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project# 32113-xC Project Name Lakeshe: Lot Sheet 9 of O

Date Zé} Zg} |Z£5[ ng]( 13103 /3 /03- J/T/ec}-mlman Q)g“b . Kcant ,
Inst. Model Lu \)W\ Serial No. 134G UW Q. YL,RA WY
)
21 (1%5")

Inst. Calibrated (Y/N)? 5 Location ID/Lift Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey

areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




PV
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< FI . RADIATION SURVEY FORM - GRADING

A N
STS Consultants, Ltd. Project # 3A1A3-X¢  Project Name La¥aghare Sash Sheet _/ of _('1_
Date L/l 1/0 3.\ /&0/03- I/RL\/OS Technician “taws O Beyp

inst. Model Ldlum 2230\ Serial No. 1 33.84M /\ LAMD

Inst. Calibrated (YN)? e, Location ID/Litt Elevation_ 2.2 (&'

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

NORTH




N | Fl : RADIATION SURVEY FORM ~ GRADING

Project # Ay~ Project Name BQ &\wg &s\ Sheet&_ of LI

STS Consultants, Ltd.

Date |/‘7/6'5 ;l/a 2/ ~17/34/02 Technician 1y d Berre
Inst. Model Ludlum 224\ Serial No. 13284\ /| L2 \H3

]
Inst. Calibrated (Y/N)? \kLS Location 1D/Lift Elevation ZL (55 )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.

NORTH
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5 Fl : RADIATION SURVEY FORM - GRADING

A , :
Project # 32 'qs’\(c Project NameL:\kL‘thg_ Q&— ' Sheet:; of L’

STS Consuitants, Ltd.

Date \/l 7/63! \. /QO/O'S R VSIA’ST. I/QQA& Technician Tm Ql % r .m
172343 , 1 AYl? 4
Inst. Model Ludlum 2221 Serial No. 132844/16¥49

H
Inst. Calibrated (YN)? _Yas, Location ID/Litt Elevation_ 2.2 <)

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.

NORTH




g a‘ : RADIATION SURVEY FORM - GRADING

e
Project # 3’2\‘15-)@, Project Namebk;&_&sﬁ_ Sheet l+ of LI

STS Consuitants, Ltd.

Date V/i7 /03 \ \/&0/03" \/QH/O'Q Technician Tawa Ociwoa.
Inst. Model Ludlum 2330\ Serial No. V3QB‘-\‘-L/ISQ%\L\%

on DAL zz Q4D
Inst. Calibrated (Y/N)? Yo < Location ID/Litt Elevation

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.

>

NORTH



RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # §-32.143-XL  Project Name _‘&54‘__ Sheet_l_of 2

Date SSZH I 03 Technician J. lkrave /770
Inst. Model! Ludlum 2221 Serial No. 132542 /18143

Inst. Calibrated (Y/N)? ¥§ Location ID/Lift Elevation 2 S l5

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




RADIATION SURVEY FORM - GRADING

Project # 1-32]9%-xC  Project Namew Sheet_Z- of &

STS Consuftants, Ltd.

Date [‘;”,5 Technician Lﬂs&h)m J Krau"‘ O'Briey
N’
Inst. Model Qd lurd 2221 Serial No. _]_Sﬂﬁz_j_uﬁﬁf;________

. ]
Inst. Calibrated (Y/N)? )é_s Location ID/Litt Elevation_ 2 X = 3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




| FI . RADIATION SURVEY FORM - GRADING

Projéct #‘, SIZ /‘;3' C Project Name' LAKC;L\D(O &)+ Sheet ’ of ‘—l

STS Consultants, Lid.

Date ' A [3 !O A Technician :S('/ﬂ’/'f ICWLV‘J—/
Inst. Model AA2 ( Serial No. {2712 (‘{k

/
Inst. Calibrated (Y/N)? Yes Lecation ID/Lift Elevation 2. { P S

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




l‘ | H . RADIATION SURVEY FORM - GRADING

Project ¥ =/ 23 “KC  Project Name Lﬁkﬁé\b’“’ E‘”{' Sheet _;2_ of _2__

STS Consultants, Ltd.

Date | A } 3 ] 02 Technician hjcrvy J<ma— —
Inst. Model AR Serial No. /R 2#2_

-7
inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation 2. L L0

Wirite the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N | ?l RADIATION SURVEY FORM -~ GRADING

A LeAeshere
STS Consultants, Ltd. Project # S2/53 -kC ProjectName ____East sheet__/ of Z

Date \2/103 l7;/II ) \2/12{ 2002 Technician Lindsas <da) JU dra,
Inst. Mode!  Ludlum 2221 Serial No. 1 32844 /L8148
Inst. Calibrated (Y/N)? _e<, Location ID/Lift Elevation < (. = Lo

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




L ave, ot

| Fl RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Pfoiect#(w Project Name Lﬁbﬂ\ﬂf Eub* Sheet ;Z__ ofj__
pae AR /1I0f02 12/ /02 V2 /12(02 Technician anclsod Aschim —
nst. Model  Ludluw 222] Serial No. l?>28‘-H(} 1LSIYB

Inst. Calibrated (YN)? _ ¢S Location ID/Litt Elevation < o = 4.5

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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N ;_q' RADIATION SURVEY FORM -_GRADING
Sheet of Z

STS Consultants, Ltd. Project # 3L/ 23 -x¢ Project Name Eas
Date JZJIO} \l/n; \12/12 [2c02 Technician _|ndgacy QSG inint
Inst. Model  Juicllum 2221 Serial No. 132%U4 [uB140

i
Lecation ID/Lift Elevation <. (s = 3

Inst. Calibrated (Y/N)? \i?.‘:.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

I



N N

N | ::' RADIATION SURVEY FORM - GRADING
Project # 33/ 72-«¢ Project Name LILMGY {4 Sheet 2 of 4

STS Consultants, Ltd.
| East,
Date | 02, \2 Y212 ' Technician Lmdsazi ﬂ'ﬁcmm g
nst. Model  Lucl i 2221 Serial No. 132844 /' D14 A
Inst. Calibrated (YN)? _Me<, Location ID/Lift Elevation < (& -~ 1.5

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

Wreels



RADIATION SURVEY FORM —~ GRADING

Project # 33”3'.!( Project Name Q&chr, Cgsi Sheet , of 3
Date [Q/&éf/)& - /A//Dz Technician Aschia / ;

inst. Model Ludlum At Serial No. _[3289 AC 8148
YLS Location ID/Lift Elevation 'Zﬁ7 ( 7 ‘5—)

" b

STS Consultants, Ltd.

Inst. Calibrated (Y/N)?

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.




« Fl . RADIATION SURVEY FORM - GRADING

< : .
Project#_g_lﬁ_z'_XL_ Project Name Q&Lnr é;i Sheet Q of 3

STS Consultants, Ltd.

Date lt_)j QQA’A - I/Q/D 3 Technician L-lmlbog A_S(,\m.m /771-. O&ukv

Inst. Mode! [ dlum 323 Serial No. g 4149
ycs Location ID/Litt Eievation 27 / S. D)

Inst. Calibrated (Y/N)?

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.




.| s] : RADIATION SURVEY FORM — GRADING

A _ .
Project # HZXC Project Name Lgbj&m Egﬂ Sheet 3 of ?)

STS Consultants, Lid.

Date ‘D‘/&(a’éz - /Aé.a Technician LMJSM Ag;{‘_,m /ﬂw\ 0'17(04}\
J,\‘d\um ARRY Serial No. HJZ‘-/‘-I //48/‘/8

Inst. Model

Location ID/Litt Elevation_ 2.7 (/2

Inst. Calibrated (Y/N)? Yg\f

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
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RADIATION SURVEY FORM - GRADING

Y
Project # 38@3')((1 Project Name [-Akes hoge &5’ _ Sheet I 01,3__

STS Consultants, Ltd.

Date 0 3/03, 1 /03 Technician _7rm ] Brien /}—trrq kfﬂh& —
nst.Model L udlum 223\ Serial No. 328Y¢ 12’48196

Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation 2.8~ \/ 5/<:’§>

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. if detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




3 ‘ - RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project# Sa &9\3)*7((_ Project Name M’; Sheet & of b
Date ! /343 . \ /3 /ol,\, \/ /o2 Technician_T2m_0 B rien /Te(fu kr,.‘m.

Inst. Model Ludbumn 3330

Inst. Calibrated (Y/N)? \(0.5

Serial No. _] 32844 //quﬂ
Location ID/Lift Elevation 2.5~ ( S, D)
Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey

areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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N b RADIATION SURVEY FORM - GRADING

STS Consultants, Lid. Project#m Project Name L_ﬁkgshgg énst Sheet ,S of 3

Date \A_AST l/g_/OS Mblﬂ)'{ Technician Tiim O‘Zru_'m ,Af‘ft/ kf‘al/\'ﬂ_ ~
Lodtam 2230\ Serial No. l32877/661‘1 o
Nes Location ID/Lift Elevation < 53~ /»9)

Inst, Mods!

Inst. Calibrated (Y/N)?

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




| h . RADIATION SURVEY FORM - GRADING

Project # [- 32143 -X(_  Project Name keshne East sheet /| ot 3

10523 Technician S . K vane [ £ Aschive/ T @ bren
inst. Model Serial No. (IRAELYS
. i /
Inst. Calibrated (Y/N)? s Location ID/Lift Elevation_<.} A S

STS Consultants, Ltd.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.




| b RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # /-32193 ~XC

Date '1/9/03 /146/6¢  Technician

Inst. Model 2A2] Serial No.  /3<34<

Inst. Calibrated (Y/N)? Yo Location ID/Lift Elevation _<.

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.




N | h . RADIATION SURVEY FORM - GRADING

Project#'i/- 2(43 -XC-  Project Name Jul<eslie vt ZasT Sheet S of 3

STS Consultants, Ltd.
Date  1A4/e3 / //7/05,/{/5/})3////9/6’3 ,////"/é’) Technician 7. Kvaul /L- Asdhiiin /7 Olng
Inst. Model 22 Serial No. /325

. /
Inst. Calibrated (Y/N)? )Es Location ID/Lift Elevation <. ‘l I, S

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N | ~ RADIATION SURVEY FORM - GRADING

STS Consulants. Ltd. Project # 32 YA3-%C.  Project Name Latashar, Coc)  Sheet _ _\of_Z)_

Date ) IQ 3, / SZ;TDE‘ \ 3!;:3,1 14/e3 Technician 3
Inst. Model )\;!m Q,QQK Serial No. 5 f}fﬂ 8ﬂ8

!

\ L
Inst. Calibrated (Y/N)? ]g Location ID/Lift Elevation 3 l <

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N t RADIATION SURVEY FORM - GRADING

STS Consuitants, Ltd. Project # ——Bj-l————h— 1 Project Name LAMLM_ Sheet —a— of —3_

Date /5 / Technician ), Krang 1 Aschoa T, OB/ riow, !
Inst. Model LAASM 22\ Serial No. [3&8';[3 3[8

{
Inst. Calibrated (Y/N)? ‘(z Location ID/Lift Elevation _9.¢) 3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




RADIATION SURVEY FORM - GRADING

Project # i;?ﬁ}_& Project Name Mﬁ* Sheet i _of ?)

/1 } / Technician . Ryon L.

STS Consultants, Ltd.

Date

Inst. Model Lquw\ daa) Serial No. |
p \
Inst, Calibrated (Y/N)? {-Q Location ID/Lift Elevation 3 Q ‘_'l “2

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




li N | al - RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project i L-x(  Project Name Lakoshec, Cast  Sheet ) of S
Date \/\‘3/02:;' \/]lo/ojj' 1/11/03 Technician L-V-\SL\\\w\/'S.kro.V\l/"\'. 0'Brim
Inst. Model Lodiom 23\ Serial No._1 34942~ \L,B\43

Inst. Calibrated (Y/N)? Ys Location ID/LIft Elevation 3 / ( (a' )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. [f detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
>

NORTH

g




l! N al . RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # ?JQ \33—xc Project Name Q\Sgab oTL Egaﬁ Sheet ;;1_ of H_

Date I/:S/ob; 1 /16 /03: |/\ 7/0?:. Technician L. Aschiwn /'S. Krans /T, 0Bri —
Inst. Model Ludlum Q) Serial No. 1 34 542 - 16#\43

Inst. Calibrated (Y/N)? \(JLS Location 1D/Lift Elevation 3 /[ (Lf 5)

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. [f detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
>

NORTH
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Ii | a| . RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # f)a Sﬂ?)*-kc Project Name Q&S\w«. Qﬁ- } Sheet_B_ofH_

Date MS/Oj ;ﬁ!/) /03 Technician L. Aschim /T kmm/’f 0 Rrsen
Inst. Model Ludiowm 23310\ Serial No. 13494 - 1L,8143%

. [}
Inst. Calibrated (Y/N)? __ Ngs Location ID/Litt Elevation 3./ (3 )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of slevated gamma readings (> twice background) and record max cpm.
O
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l! 5 FI . RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 3a\AD-x¢  Project Name La¥adheu Cousk  Sheet Y a4y
Date \/IS/OE-} \/in/O’:i \/1/o3 Technician L. Ac,chum /:)';Kmm, /'T. 0'Brien
Inst. Model Ludiom 233\ Serial No. 134 54 - VL3113

Inst. Calibrated (Y/N)? \(Q.s Location ID/Lift Elevation | 3 / (l ) ,>

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
>

NORTH




N ;:] . RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # (-32143 - X< Project Name Lakeshoe Zu7 sheet_ [ of _3

— Date '1/'78 [02 _ Technician's-cn;r KW//LQ#M:\Q&@\
Inst. Model 222 ( Serial No.a&gim_mk_f_léﬂzﬁy_*

Inst. Calibrated (Y/N)? _Yes Location ID/Lift Elevation 3:3 4.0

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




o « a‘ . RADIATION SURVEY FORM - GRADING

Project # /-32/ 95 -XC  Project Name MM}_‘%’ Sheet _ & of 3

STS Consultants, Ltd.

Date Z/p‘! ) S ! 3 Technician ':S'Zw;rl<mu,- —
Inst. Model gazl Serial No. metar £ 284 'ﬂnég # /68745

Ve
Inst. Calibrated (Y/N)? . Yes Location ID/Lift Elevation =5 ’3 3.9

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




o \ FI . RADIATION SURVEY FORM — GRADING

Project # [ =32[ 43 -XC  Project Name@M Sheet_ S of S

STS Consultants, Ltd.

Date 2 / 2% / ol Technician '3—;'"'/7 < e

Inst. Model 2221 Serial No. meter 4 [SRBYY  pvabe o /68148
I'd

Inst. Calibrated (Y/N)? Yy Location ID/Lift Elevation 3 3 , 5

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.

0



Y FI ‘ RADIATION SURVEY FORM - GRADING

Project # 3 193- X  Project Name LaXethees Gasy Sheet | of 3

STS Consultants, Ltd.

Date \ 1/0 Q,/QQ. Technician lq_cns \<<mu

g
Inst. Model  _Ludlun 231 SerialNo._13 143 - V6B 14Y
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation 3 LIL (LI%'B

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey.
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

//‘\//




Y Fl ‘ RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project #_3314%-xc  Project Name Lakaswoa, Gast Sheet &) _of 3

Date 1 /Oc'l /0 A Technician _ S ¢ c¢ \3 K ranz
Inst. Model Ledlum 2220 Serial No. _] o 14 - 16814y
Inst. Calibrated (Y/N)? .YQ.S Location ID/Lift Elevation 3 (’IL (jb‘ 3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.
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NORTH




| ﬂ _ RADIATION SURVEY FORM - GRADING

Project # _22\A3-xc  Project Name Laksshor Cock Sheet 3 of 3

STS Consultants, Lid.

Date \ 3 / (23] / o Technician SQ“'"';:\ \(r'qm_
Inst. Model Ludlum 3220 SerialNo. A 212 4a -~ VL3144 ~
Inst. Calibrated (Y/N)? \/0..“3 Location ID/Lift Elevation 3 LIL ( \ ":i‘ 3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.




RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 22\3%¢ Project Name gg Mete, oo\ Sheet l of _f_/D__

Date &/\ o / /o Technician gdgm\ Aschm / Tam 6%m~ .
Inst. Model l,u;ﬂ& &&,a& Serial No. } o, la‘_-la l Qgﬁ&ﬂﬂ

L)
Inst. Calibrated (Y/N)? Xes Location ID/Lift Elevation 3‘)/ <r]t5 \

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N a’ . RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 3143~ xC  Project Name La¥ashmoc GCosk  Sheet Q. of 5

Date \ Q /\ 3 /02 -\ gsgzg Technician n&m\ Bsg&,m[ O\E\ A
inst. Model Lud\vim, D3\ Serial No. 1 & 1 3423 /\ 3\MY

Inst. Calibrated (Y/N)? g; Location ID/Lift Elevation 3 b/ ( (o >

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




Y a.l : RADIATION SURVEY FORM - GRADING

STS Contl;ltants. Ltd. Project# 32143 ~x¢c  Project Name Lakdi\nes. Sast  Sheet_3 of S
. Date __LL/_I}_@_'_\A_Z'_“\_@____ Technician Linds cha / Tom O 8n, .

st Model _Ludlum 323\ serialNo ; ;;g /Hoib_ g

Inst. Calibrated (Y/N)? _\Ls_____ Location ID/Lift Elevation 35 (‘-.‘5‘>

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey

areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




9 F’ . RADIATION SURVEY FORM - GRADING

STS Consuliants, Ltd.

Date Va /i3 /oa - /\ /0 Technician L,}bA&% Acohim /o O Bcrn . —
/|

Inst. Model LVJ luwa A ) Serial No. 1734 718144
1
Inst. Calibrated (YN)? Yoo Location ID/Lift Elevation 35 Q % 3

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy fine. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of glevated gamma readings (> twice background) and record max cpm.

V'
Project # 3a \ 1D~ Project Name Cast  Sheet 1 of S




Y FI . RADIATION SURVEY FORM - GRADING
<
Project # 32\43-xC  Project Name La\cashercs €otX  Sheet _S _ of s

STS Consultants, Ltd.

~— Date | 2 /\3 /0&“ \&/\\q/éa Technician L'W\Asmt) P A\W N

Inst. Model LA(A\\W"\ A\ | SerialNo. } 2 134 &/\ b 44
Nes Location ID/Lift Elevation 35 (\ 5 >

Inst. Calibrated (Y/N)?

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N FI RADIATION SURVEY FORM - GRADING

STS Co:ullants, ™ Project # 32193 x¢ Project Name Lok, shor: Casi Sheet | of K
Date 1&/1‘1/01 + 2/2 7%3’ Technician L. Aschom ikc_au T 030

Inst. Model Ludlum_ Q221 Serial No. /343 L/‘i//éal‘/B ~
Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation 2 [ (Ll)‘il )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




’ q Fl RADIATION SURVEY FORM -~ GRADING

.
STS Consultants, Ltd. Project # 34/93-X¢  Project Name Lokeshgre Lost  Sheet_Qd of 3
~  Date ’1A?’Al v 2/17AS Technician L. Aschin T K"‘"\*-r// DI
Inst. Model Ludlum A2 Serial No. /32444 /98/'—{3
- ]
Inst. Calibrated (Y/N)? Vos Location ID/Lift Elevation__2 (b (3 )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




% P 0%

l! « Fl RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 3-Xx¢ Project Name Lote Shore Cas} Shest 3 of 3

Date 13\/"1/0& + &AJAS
Inst. Model Ludlum 233)

Inst. Calibrated (Y/N)? YlS

Technician [.A-‘C[\u.m,. J. kroM’.TQBnéA
Serial No. _1348%Y 163/98

. L'
Location ID/Lift Elevation__2 <|ﬁ

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. [f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

NORTH

sugty
s
3




L

| Fl RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 32193 -xe Project Name M Sheet L of _’E_
Date ‘Zjlﬁ'rjllzof.sz,ﬁll?:/ZOOZ. Technician l_ind’sa\ll Aschim

inst. Model  Luscllum 222l Serial No. {328 “l’LL/IUBHB

Inst. Calibrated (YN)?  Ni < Location ID/Lift Elevation_ 3 7 ~ 3"

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




a7, ¥7)

ﬂ N | al RADIATION SURVEY FORM —~ GRADING

Project # 3R D3 —xe Project Name MSN\I 9&4 Sheet _’2__ of ;’_Z_

STS Consuttants, Ltd.

pate A& /149/02 y\2/23/2002 Technician_Lindsay Aechim —_
inst.Model  Lucllum 222 Serial No. 122844 J1LHIUQ

/
Inst. Calibrated (Y/N)? Ves Location ID/Lift Elevation Bl - "5

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




| Fl RADIATION SURVEY FORM - GRADING

STS Consultants, Lid. Projoct # 32193xc. Projoct Name Lakeshoc Eagk Sheot | of I
Date !a/aOAai 19/23/62 ;l&!a(o/OD Technician LI‘VLCBQ-:/ /4 SC kit

Inst. Model 234\ Serial No.1 328YY Abﬂl“fg -

Inst. Calibrated (YN)? __ Y, Location ID/Lift Elevation__ 3 &~ -éfa} é/ )

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

NORTH




I! N FI RADIATION SURVEY FORM -~ GRADING
.

STS Consultants, Ltd. Project #3193 ke Project Name LaKaShee Cast  Shoet @ _of 3
Date BAQ@% \ 2 /AS /OQ ) Q/&L/oa Technician L. Aschirnt _
Inst. Model aa.a \ Serial No. 1328 yy /”aa 1Iys

Inst. Calibrated (YN)? __N0.S Location ID/Lift Elevation 3 &~ ( 30)

Wirite the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

:
>




‘ < FI RADIATION SURVEY FORM - GRADING

STS Co;Itants, Ltd. Project #32193 ¢ Project Name LakeGhor, Las Sheet 3 of D
~  Date _LA_/B.O_/&_Q_,JA_/{L/EE.AM}_ Technician L. Aschh'y LAAN

Inst. Mode! Ada\ Serial No._’i&&‘iﬂ]@ﬁi‘{&

Inst. Calibrated (Y/N)? Yo.g Location ID/Lift Elevation "3 & / JL

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade

areas of elevated gamma readings (> twice background) and record max cpm.
-

NORTH




!i‘ a . RADIATION SURVEY FORM —~ GRADING

Pr_oject# 32143-XC  Project Name&&ﬂ&_&sf Sheet / of 2

STS Consuttants, Lid.

Date 11 /26 /02 Technician ey |vmue

' / g
Inst. Model LR21 Serial No. meter 9F 132544 pabgi 16314%
Inst. Calibrated (Y/N)? Yes Location ID/Litt Elevaton_ 3% 3 °

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas In accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




< a RADIATION SURVEY FORM ~ GRADING

Project # 32143 - XC  Project Namew Sheet 2 ot R

STS Consultants, Lid.

Date J1/26 /02 Technician j&rr% Kvane

Inst. Model 2221 Serial No. Merer % 132844 probe # 1LY /4%
/

Inst. Calibrated (Y/N)? Yes Location ID/Lift Elevation_ 3% | 72

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. |f detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




5 al _ RADIATION SURVEY FORM - GRADING

STS Consultants, Ltd. Project # 33\‘1 3-x( Project Name L_ﬂ\ﬁ_s_\ggu__ggﬁ Sheet \ of_a__

Date i /DJo /o 2 Technician __ .S e.c <\:) \¢ cans,
Inst. Model Lodiome 2220\ Serial No. 123342 ~ 163144 ~
Inst. Calibrated (YIN)? __ s Location ID/Litt Elevation_ 4O (3")

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.




N al . RADIATION SURVEY FORM - GRADING

Project# da1a3-x¢ Project Name Laks S\ocr. s Sheet A of

STS Consultants, Ltd.

Date ( /afg /Oa. Technician Szz.r(u3 ] cana,
Inst. Model Lud\vw 222\ SerialNo. 12734 a -\,% MM

]
Inst. Calibrated (Y/N)? \(0.5 Location ID/Lift Elevation q‘ O <\ {1 1

Write the area coordinates in the large circles. Indicate boundaries of grading/excavation with a heavy line. Survey
areas in accordance with Section 5.7 of SOP-210. Within each grid record the maximum cpm. If detected, shade
areas of elevated gamma readings (> twice background) and record max cpm.

NORTH

/)
Y
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THE INFRABTRUCTURE IMPERATIVE



05720703

STAN HUBER CONSL

TUE 16:31 FAX 815 485 4433 Boo2
RADIATION SURVEY FORM
Lakeshore East Project
SURVEY REFERENCE#: QO /
DATE OF SURVEY: O/ 9,/
NAME OF SURVEYOR: (5 A 4e, -~ 77 O&- ¢,
SURVEY METER IDENTIFICATION: Mfg: Ludlum
Background Reading: O -Co mR/hr Model: <S¢
Seria: 95059
INSTRUMENT ID: Mfg: Ludlum
731
Background Reading: cpm Model: 2200 (scaler) / 43-10 (alpha)
Efficiency: 35.7 % Serial: o) ) 0//,e a2
MDA: '/ dpm
| Description (attached sketch if needed) Item | Gross Gross dpm per
(Area, equipment, vehicle, materials, etc.) # mR/hr ¢pm 100 sq. cm
A*‘ (a 4"—'//—4 Af:o_,ﬁ-.“ >
vSee/ o Ao/ Exclifon penr

/6‘//}‘ Xorsy 2 O_,) / Z ?(

Loyt St Lo (] (24

P s£r by - o < A re

Sgec Lz e Z L2




05/20/03

TUE 16:31 FAX 815 485 4433

STAN HUBER CONSL @003

RADIATION SURVEY FORM

Lakeshore East Project

SURVEY REFERENCE #: (O =0

DATE OF SURVEY: _)’/)’//0 2

NAME OF SURVEYOR: " F/r-)/ /('/' Ta & /6’_/5/:_!, —

SURVEY METER IDENTIFICATION:

Background Reading: .04 mR/Mr

INSTRUMENT ID:
&L
Background Reading:o' me

Efficiency: 55. 2%
MDA: & 7/ dpm

Mfg: Ludlum

Model: /S C
Serial: 7Y >S5 o
Mfg: Ludlum

Model: 2200 (scaler) / 43-10 (alpha)

Serial: SO )30//0,¢ S/ 39—

[ Description (attached sketch if needed) Item | Gross Gross dpm per
(Area, equipment, vehicle, materials, etc.) # mRMr cpm 100 sq. cm
=95 Loc /g‘rﬂc Yoy )
2 {
(€~—oire’ au? cfF 9/1/_[;
CxirAdign > Cae
ya Q.00 o AR
(o -2 Z 2 K5
o0 o) o
K C.02 / Z&F




__05/20/03

TUE 16:32 FAX 815 485 4433

STAN HUBER CONSL

do04
RADIATION SURVEY FORM

Lakeshore East Project
SURVEY REFERENCE#: <O 3
DATE OF SURVEY: &/ //o Y2
NAME OF SURVEYOR: _"J ./ yonwe
SURVEY METER IDENTIFICATION: MIfg: Ludlum
Background Reading: O O mR/hr Model: /7Y 210

&t
Serial: S<C
INSTRUMENT ID: Mfg: Ludlum
Background Reading: o ‘{pm Model: 2200 (scaler) / 43-10 (alpha)
Efficiency: . 57 % Serial: /0J D )0//‘}? e
MDA: s 5/ dpm
Description (attached sketch if nceded) Item Gross Graoss dpm per
(Area, equipment, vehicle, materials, ctc.) # mR/MAr cpm 100 sq. cm
ecton Lekioe (7‘!: Le relesnc
K e el e )
LA, Srpssl L O / = ££
Feall Bosed ;04 9] o
K,c»és}‘ - O ya JnY=
L o  Lool™ Pt sler
Lo I E 02 o )
XA W ‘9L 9 [
e e -0 / £LP




052003

TUE 16:32 FAX 815 4835 4433

STAN HUBER CONSL

Boos

RADIATION SURVEY FORM
Lakeshore East Project
SURVEY REFERENCE#: (D> J ¢/
DATE OF SURVEY: S 3

NAME OF SURVEYOR: __J ¢ > e c
SURVEY METER IDENTIFICATION:
Background Reading: (0, ¢,) mR/hr
INSTRUMENT ID:

.0,
Background Reading: ™" cpm

Efficiency: 372 %
MDA: 55, dpm

Mfg: Ludlum

6:""7 aal 2o ZIF- 3%
Model: A/ F Age 2

-~ {L‘—n'mrég(.

Serisk A~ 4 (,., e Cleryo

2o

oSeo >

Mfg: Ludlum e )

Model: 2200 (scaler) / 43-10 (alpha)

Seriak:  ~©J S5, / SR s~

Description (attached sketch if needed) Item | Gross Gross dpm per
(Area, equipment, vehicle, materials, etc.) # mR/hr epm 100 sq. cm
‘_/f"’ Jean 4n_41 (UF ol e o r
_M.._ul__ﬁn__?eu-amm‘f“ T YYV4
Py | PI B\ yall { (t//-n t;ﬁ)
Qe Yo 2Kk AreAe Q:'dl
ol T sard ¥, s~ bt
7" i € (o-.fc-,‘,mz — r2
FEconTamneth”
L Yt il ~ 94 i pares
/'—JCS"‘ X el r O d y2]
oL g Locke r— -3 7 o
cas e S(cedeo~ ok o? < ¢
e rene Lt S o T e Lo
Y L ed Er L & S
le OF Gl s @df@?
7(:’5/(/ < ¢ /;[fr/eﬂtfu)“
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Film Badge Results

®

THE INFRABTRUCTURE IMPERATIVE



(

STAN A HUBER CON INC

ATTN STAN HUBER
200 N CEDAR ROAD

LANDAUER °

Landauer, Inc.

2 Science Road Glenwood, lllinois 60425- 1586

Telephone: (708)755-7000 Facsimile: (708)755-7016

NEW LENOX IL 60451 www.landauerinc.com
®
ACCOUNT NO. SERIES | ANALYTICAL WORK ORDER REPORT DATE | DOSIMETER REPORT TIME  |PAGE |u Xel
CODE RECEIVED IN WORK DAYS [NO.
RADIATION DOSIMETRY REPORT
67627 NL1 0232220050 11/22/02 | 11/18/02 4 10F 1
E NAME 2z DOSE EQUIVALENT (MREM) QUARTEKLY ACCUIMULATED YEAR TO DATE LIFETIME 1 = E
§ E E o ﬁ FOR PERIODS SHOWN BELOW DO0SE EQUIVALENT {MREM) DOSE EQUIVALENT (MPEM) DOSE EQUIVALENT (MREM} 8 g o g
=m ! = o] @ > (- s
g g o — i USE g g DEEP EYE |SHALLOW] DEEP EYE |SHALLOW] DEEP EYE |SHALLOW] DEEP EYE |SHALLOW 8 o % :_I’
[ ‘ 7] g wo
u<_ NUMBER DATE SEX 8 = o DDE LDE SDE DDE LDE SDE DDE LDE SOE DDE LDE SDE eyl 2 ’g

.._‘.l.‘.::’..q. '

r-

Iy
.
C AL

RIS TR Db

DO146 VISITOR

0144 VISITOR 4

M: MINIMAL REPORTING SERVICE OF

1 MREM

QUALITY CONTROL RELFASE: DEM

1 - PR 7613

- RPT130 - Nt

*
Accredited by the National Institute of Standards and Technology through Nv

- 32250




¥

8l

8

.13

STAN A HUBER CON INC LANDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 — 1586  Telephone: (809) 3236830
ATTN STAN HUBER IMPORTANT: WHEN RS UUFSTING ANY CHANGES, ADDYTIUNG, OR OFLETIONS. PLEASE MAKE TINM ON 1HIS FURM. Facsimile: (708) 766 - 7016
200 N CEDAR ROAD CHANUES 10 B¢ EFFECTIVE FOK YDUR NLYT WEAR DATC
NEW LENOX L ks s s snens ke STANDARD | SPECIAL
60451 DO IOT AETUMN CHANGE REQUIBTS WITH YUUR DOSIME TERS SINGE THIE DFLAYS HANCUNG. HOLDERS | HOLDERS
(PLACE "D" IN DELETE * Holder included. 2 2 -
ACCT.NO. | SERIES | EXPOSURE PERIOD BADGE DATE
USE REVERSE SIDE FOR 67627 | ~u 1 HONTH H 10-01-02 SERIES NAME
ADDITIONS AND OTHER NL1
CHANGES — SERVICE CHANGE ORDER
Lo of 51625203998 18 | r¢-
OELETE| CHANGE SERIES |PARTICIPANT numsql BADGE |  NAME — MAXIMUM OF 34 LETTERS & SPACES 1D NUMBER SERIAL NUMBER |8EX | BIRTH DATE
{D) | FROM 10 TVYPE MO. DAY YEAR
@ONL 1 P1 CONTROL 01869300
00134 PL /| VISITTOR S 4/ he \ 01869310 |,., v
00135 PL V[ VISITR . 5o o 01069320 | v
80136 PL | VISITR 7 foq,. 01869330 | ,, v
. 00137 PL JVISITR /7 g ¢ [/ 0186934D | v
7
$1825203998 §7622 NL1 18
DELETE| CHANGE SERIES |PARTICIPANT NUMBER BADGE NAME — MAXIMUM OF 34 LETTERS & SPACES 1D NUMBER SERIAL NUMBER |SEX | BIRTH DATE
® |FAoMm T0 TYPE MO. DAY YEAR
8e138 P1 /] VISITOR  Tod, Aocderiom e18693%0 |« |IIIINEGEGE | -
00133 PL ] VISITOR 2.l B mcips 01669360 |+ |pummmmmm |
o140 | P1 J| VISITR <4 i B 01669370 |« | NDENENN| v
00141 P1 V] VISITRR  CHeve Kernder 01869380 | .,
00144 P1 VISITOR ~ Awv G Opjha 'y t6/fy 1869390 1
20145 PL o] VISITR (ot /f ~Torges. 91869400 ’
20146 P1 VISITR  Toan A2, je,é ) X, 016869410
09147 p1 V| vIsITR Gy ﬁ:-}un,/ - 01869420 | .
00148 pr v| VISITR ol Aocker \ _ 016869430 | v
20143 Pt | VISITOR K;, Ax., N - 01669440 |4,
00150 PL_y| VISITR o 70 o epcses) 01869450 |y
0151 p1 Y visitoR A . . //‘,-:.,&;, 91869460 |1




e svoe cor 1ae LANUAUER ®

ATTN STAN HUBER Landauer, inc. 2 Science Road Glenwood, lllinois 60425-1586
200 N CEDAR ROAD Telephone: (708)755-7000 Facsimile: (708)755-7016
NEW LENOX IL 60451 www.landauerinc.com
(]
ACCOUNT NO. SERIES ANALYTICAL WORK ORDER REPORT DATE DOSIMETER REPORT TIME PAGE IuXeI
CDDE RECEIVED IN WORK DAYS |NO.
RADIATION DOSIMETRY REPORT
87627 NL1 0234510142 12/17/02 | 12/11/02 4 1 OF 1
5 NAME - > DOSE EQUIVALENT {MREM) QUARTERLY ACCUMULATED YEAR TO DATE LIFETIME e -z
25 & &p-| ror PERIODS SHOWN BELOW | DOSE EQUIVALENT (MREM) DOSE EQUIVALENT (MREM! pose equvaLenT meewy (8] 83
&y o =3 =3
ez [ o — S| USE |XX["Deep | EVE |SHALLOW| DEEP SHALLOW EYE [SHALLOW| DEEP | EVE |SHALLOW|S. | &iS
z 7] <0 o =
E NUMBER  DATE  SEX |3 < DOE LDE SDE DDE SOE DDE LDE soe |#9| 2 <
VISITOR
L1 CONTROL CNTRL M M Ml ' 15 [10/78
135 VISITOR BODY M M M M M M M M 2 3 | 10 }12/00
0137 VISITOR BODY M M M M M| { 5] 9]12/00
\ . _ - o : .
139 VISITOR BODY M M M M M 22 | 11]12/00
: ; ; " L N
144 VISITOR BODY M M M M M M| 11f10/01
‘ ! B IR el
148 VISITOR P [WHBODY : M M M| M M Ml 11]10/01
. o G A P ity 8 i FRET 130703
148 VISITOR BODY M M M M M M| 11]10/01
p0150 VISITOR (HBODY M M M M Ml M| 11]10/01
M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL RELEASE: US 1 - PR 7628 - RPT130 - N1 = 34542

* - NO CONTROL SUBTRACTED

N . . *
Accredited by the National Institute of Standards and Technology through Nv




Cama

A/ot—é,‘x‘/
STAN A HUBLR CON INC . LANDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 — 1586  Telsphons: (800) 323-8830
I ATTN STAN VUBER ! IMPORTANT: WHEN REQUESTING ANY CHANOK S, ADUATIONS, OR DELFTIONS. PLEAGE MAKE THEM ON THIS FORM. Facsimile: (708) 766—7016
200 N CEDAR ROAD CHANCS S 10 BE LFFECTIVE FOR YOUR NEXT WEAR DRTE
MUST REACH THE LENWIOD OFFICE NOUATERTHAN 1 1 /@6 /2002
NEW LENOX IL PLEASE DO NOT DUPLICATE GHANOES REGRKSTED DURNO PAECEDING 28 DAYS. SJC?[’.‘[?EAF?SD Is‘g il[:’l%s
60451 DO WO RETUAS CHAMDE REQUESTS WITH YOUR DOSIMETERS SINCE THIS DELAYS HANDUING, E
e [
> * Holder included.
—) L 2 LU
b
ACCT.NO. | SERIES | EXPOSURE PERIOD BADGE DATE SERIES NAME
USE REVERSE SIDE FOR 67627 | wu L MONTH M 11-01-€2 :
ADDITIONS AND OTHER NL1
CHANGES SERVICE CHANGE ORDER
e $7128303977 1 |Ridd
© | DELETE| CHANGE SERIES [PAATICIPANT uumsu’ BADGE NAME — MAXIMUM OF 34 LETTERS & SPACES 1D NUMBER SERIAL NUMBER [SEX | BIRTH DATE
=*] @ _|ERoMm 10 TYPE AY YEAR
@ONL1 P1 CONTROL 10497750
o13¢ [ P1 [VISITR 5 /., Aoder | % 10437760 v
20135 P1 VISITR 77 A S, Saver W/ 10497770
00136 Pi VISITOR T oo, Arasg v 10497780
: e 00137 P1 VISITOR 4,.4,(,1(% A e v 10497790
f, -
: $7128303977 67627 HL1 o1
: DELEYE| CHANGE SERIES |PARTICIPANT NUMBER| BADGE NAME — MAXIMUM OF 34 LETTERS & SPACES 1D HUMBER SERIAL NUMBER |SEX | BIRTH DATE
: (@) | FROM 70 TYPE MO. DAY YEAR
: 20138 P1 VISITRR T4, Auclerson X 10437600
1 00139 P1 VISITR R rcd B enivcn X 10497810
! 00140 P1 VISITOR L fey B ~ N 10437820 Jost
3 00141 P1 VISITOR ~ Sreoe  Korndr 10497830 Ve
: 00144 P1 vistTR £ Recreder 10497840 | 1y v
8 20145 P1 VISITOR  Ode// MMgraaa A / 10497850
: < -
. 0146 [ Pt | VISITR T, Sowk ) 50 |/ 10497860
i 20147 Py VISITOR G, Dy fherses v 10487870
-
20148 P VISITOR A", Roolcr \ Vv 10497880
H [ §
: 00149 P1 VISITOR 0., , Aﬁ‘v Enyirecen | 16497830
\ 00150 P1 VISITOR L\EJ/, ¢~ C o"l(-gpc.a a L Vv 10497900
: 00151 P1 VISITOR Anir.cc Haren ! / 10497310
% [
]

—_————



(

STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD
NEW LENOX IL 60451

LANDAUER ° (

Landauer, Inc. 2 Science Road Glenwood, lilinois 60425~ 1586
Telephone: (708)755-7000 Facsimile: (708)755-7016
wwwv.landauerinc.com

®
P RT ACCOUNT NO. :;l;lEES ANALYTICAL WORK ORDER REPORT DATE :2:;:3:;”‘ ?:Pa?];xﬂo':ﬁys :SGE quel

RADIATION DOSIMETRY REFO 67627 | NL1 | 0301030005 01/14/03 | 01/10/03 2 1 OF 1

Z NAME . > | Dose equivaenT (MREM) | QUARTERLY ACCUMULATED YEAR TO DATE LIFETIME wel 25

g & ,C:’E FOR PERIODS SHOWN BELOW | DOSE EQUIVALENT (MREM) | DOSE EQUIVALENT (MREM) | DOSE EQUIVALENT (MREM) a5l ez

o3 o — g USE |SZI DEEP | EYE |SHALLOW| DEEP | EVE [SHALLOW| DEEP | EVE |SHALLOW| DEEP | EYE [SHALLOW §m g

Ez NUMBER  DATE  SEX (Q 20 DOE LDE 2] 2 g

¢

— OL .. e

20

p0138 VISITOR

i —— "'1] o

VISITOR
VISITOR
- "'-L‘. *‘. :“-. ‘.

VISITOR

".':!l"v-":'f i

M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL RELEASE: TYF 1

- PR 7845 - RPT130 - N1

*
Accredited by the National Institute of Standards and Techrology through Nv

- 01005
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© Caddan s S b

OG(‘ e~Jg

STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD

CHANOQES TO BE EFFECTIVE FOR YOUR NEXT WEAR DATE

LANDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 — 1586

IMPORTANT: WHEN REQUESTING ANY CHANOES, ADDITIONS, OR DELETIONS, PLEASE MAKE THEM DN THIS FORM.

Telephone: (800) 3238830
Faosimile: (708) 766—-7016

N LENC B Mo v s STANDARD | SPECIAL
DO NOT RETURN CHANGF REQUESTS WITH YUUR DOSIMETERS BINCE THIS DELAYS HANDLING.
— * Holder Included. 2 2
ACCT.NO. | SERIES | EXPOSURE PERIOD + | BADGE DATE
USE REVERSE SIDE FOR 67627 | wu 1 MONTH M 12-01-02 SERIES NAME
ADDITIONS AND OTHER NL1
CHANGES . SERVICE CHANGE ORDER e s7131108541 o1 |RF-rs
DELETE| CHANGE SERIES |rm|c|mn uumzw{ BADGE NAME - MAXIMUM OF 34 LETTERS & SPACES 1D NUMBER SERIAL NUMBER |8EX | BIRTH DATE
() | FAOM 10 Tvee Al
QBNL1 Pt CONTROL 17595160 ¥
00134 P1 VISITRR ¢ /6., 4. der e 17595170 d
20135 P1 VISITR 7 DB v 17595180 v’
00136 P1 VISITOR \ /e, A tveose Vs 17595190 v
00137 PL | VISITR e, Hrchin, P 17595200 Jos¥
2z
57131108541 87627 NL1 01
DELETE| CMANGE SERIES |PARTICIPANT NUMBER| BADGE NAME ~ MAXIMUM OF 34 LETTERS & SPACES 1D NUMBER SERIAL NUMBER |SEX | BIRTH DATE
@ | rROM 10 TYPE MO, DAY YEAR
00138 P VISITR  ~_Jo4 r/erron v 1759521D
20139 P1 VISITOR P2 b S s s-ecrn v 17595220 v
00140 P1 VISITOR  Chborbs i g v 17595230 v
eo141 | P1 VISITOR  _SHve Lorper 1759524D v
00144 P1 VISITOR v« Cewscler v/ 17595250 v
00145 P1 VISITOR  (Do€// ATornos 1/ 17595260 v
00146 P1 VISITR oo 2ok / 17595270 v
00147 Py VISITOR _ <Simey P M rgon v 17595280 v’
001489 P1 VISITOR A’.,V Logter v 17595290 v
20149 P1 VISITOR e /1A, v 17595300 v4
20150 P VISITR Leestfom Corcesc.on 17595310 v
00151 PL_ | VISITR A%, Aomper 17595320 v
7
L. ol __ R S N G oA




o 1 nomen con 1ae LANUAUER ° (

ATTN STAN HUBER Landauer, Inc. 2 Science Road Glenwood, Hllinois 60425- 1586
200 N CEDAR ROAD Telephone: (708)755—7|000 Facsimile: (708)755~7016
NEW LENOX IL 60451 www.landauerinc.com
‘ ®
ACCOUNT NG. SERIES | ANALYTICAL WORK ORDER | REPORT DATE | DOSIMETER REPORT TIME  |PAGE Iu xel
RADI ATION DOS'METRY REPORT COOE RECEIVED IN WORX DAYS |NO.
67827 NL1 0304860153 02/24/03 [ 02/17/03 5 1 OF 1
E NAME z DOSE EQUIVALENT (MREM) QUARTERLY ACCUMULATED YEAR TO DATE LIFETIME o« ZE
EE ff, Qi FOR PERIODS SHOWN BELOW DOSE EQUIVALENT (MREM) DOSE EQUIVALENT (MFEM) DOSE EQUIVALENT {MREM) ‘35 QS
& m = e x| ==
22 o BIRTH S| USE |ZX["Deer | EVE [SHALLOW| DEEP | EVE [SHALLOW| DEEP | EYE |SHALLOW| DEEP | EVE |SHALLOW}O T
(" 77} < wo
Et_ NUMBER DATE SEX 8 EO DOE LDE SDE DDE LDE SDE DDE LDE SDE DDE LDE SDE 'l Zg
ol i ) i 0 -
L1 CONTROL CNTRL M M 1]10/78
135 VISITOR 0oDY M M M M M M M 2 2 3 112700
137 VISITOR BOOY| M Mo M M 5 4 5] 1]12/00
0139 VISITOR 18 20 22| 1[12/00

144 VISITOR
pO147 VISITOR

o v

148 VISITOR
PO151 VISITOR ;
NOTE UNUSED
M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL RELEASE: TYF 1 - PR 7674 - RPT130 - Ni = 04853

. . *
Accredited by the National Institute of Standards and Technology through Nv&&@




STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD

LANDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60426 — 1686

TAPOITANT: WHEN REQUN STING ANY CHANGES, ADOITIONY, O DELEYIONS, PLEASE IMAKE THEN On 118 FORM.
CHANGES TO B¢ EFFECTIVE FOR YOUR MEXT WEAR OATE

Telephone: (800) 3238830
Faosimile: (708) 765 ~7018

o Loon e STMDAD [SPEcn
60451 DO SOT RETURN CHANGE REQUEST WITH YOUR DOBIMETERS SIWCE THHS DELAYS HANOLING. HOLDEBS HOLDERS
2 m * Holder Included. 2 2 )
.N0. | semies OSURE PERIOD € DATE
USE REVERSE SIDE FOR ‘;;'627 NI = 1 MONTH M :‘x‘:x-oa SERIES NAME
ADDITIONS AND OTHER NL1
CHANGES SERVICE CHANGE ORDER s5sved §7134503600 1 | ¢
S | DELETE] CHANGE SERIES [PARTICIPANT NUMBER BADGE NAME — MAXIMUM OF 34 LETTERS & SPACES 1D NUMBER SERIAL NUMBER |gEX | BIRTH DATE
< _M_FM T0 TYPE MO. DAY YEAR
eeNL1 P1 CONTROL 27246500
00134 P1 VISITOR ¢ fennr Muber v 27246510 L
00135 P1 VISITOR T Obrifa v 27246520 v
20136 Pl VISITR T . frcic v 27246530 L
2 00137 P1 VISITOR e, Aihia S 27246540 g
o7
$7134503600 67627 NL1 o1
DELETE| CMANGE SERIES (PARTICIPANT NUMBER BADGE NAME = MAXIMUM OF ¢'¢ LETTERS & SPACES 10 NUMBER SERIAL NUMBER |SEX | BIRTH DATE
@ | rRom 10 VL MO. DAY YEAR
0138 P1 VISITRR T obn  Foclerion 27246550 v
09139 P1 VISITOR O, Lt Krrvmareén v - 27246560 v
00140 Py VISITR _ Tercmsh_Chaye o/ 27248570 /o
00141 P1 VISITOR  “S%Feve Aorades v 27246580 v
00144 Pl VISITOR Lr Cc scher v 27246590 v
99145 (3 VISITOR Odefl Mergeq v/ 27246600 4
00145 P1 VISITOR T e d v/ 27246610
00147 P1 VISITOR Gree fon W 27246620 v
00148 P VISITOR Ra.y fecker v 27246620 v
00148 | Pt | VISITR A _ado Auiz & v 27246640 v
00150 P1 VISITOR 27246650
00151 P1 VISITOR 27246660
-—J- R e e -




S'I'.AN Z(\ HUBER CON INC | LAN-I-)AUER ®

ATTN STAN ER Landauer, Inc. 2 Science Road Glenwood, lllinois 60425~ 1586
N HUB Telephone: {708)755~7000 Facsimile: {(708)755-7016
200 N CEDAR ROAD www.landauerinc.com
NEW LENOX IL 60451 RADIATION DOSIMETRY REPORT
®
LOUNT NO. SERIES | ANALYTICAL WORK ORDER | RIPORT DATE | DOSIMLTIR  [REPORT TIME  {PAGE :
. CODE RECFIVED IN WORK DAYS |NO. quel
87827 NL1 0308540034 04/01/03 | 03/28/03 4 1 OF 1

E NAME X Z DOSE CQUIVALENT {MPREM) QUARTERLY ACCUMULATED YEAR TO DATE LIFETIME «l = E
g L] & O | FOR PERIODS SHOWN BELOW DOSE EQUIVALENT (MREM) DOSE EQUIVALENT (MREM) 00SE EQUIVALENT (MREM} 8 ﬁ os
& mn [ == all S
22 b BIRTH gl UsE i< | Oeep | EVE |SHALLOW| DEEP | EYE |SHALLOW| DEEP | EVE |[SHALLOW| DEEP | EVE [SHALLOW)S . %;
2 (2] <0 . wo fou
< NUMBER DATE Sex |8 <Ol ooe | woE SDE ODE | LDE SOE DOE | LDE |- ste ooe [ LOE s 22| 2 5

39 VIS

DAY I

o0,
2]10/01
pDO151 VISITOR P |CHEST M M M 10/01
NOTE UNUSED
M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL REIEASE: TYF 1 - PR 7700 - RPT130 - N1 - 08534

*
Accredited by the National Institute of Standards and Technology through mv




haeests ANSR: U,

[[STee A MIGER CON INC LANDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 — 1686  Teisphone: (800) 3238830
= ||ATTH STAN HUBER IMPORTANT: WHEN REQUESTING ANY CHANOES, ACCTTIONS, OR DELETIONS, PLEARE MAKE THEM ON THIS FORM. Facsimile; (708) 7656—-7016
200 N CEDAR ROAD CHANOES TO BE EFFECTIVE FOR YOUR MEXT WEAR DATE
v W [ 0203 200 STANOARD | SPEGIAL
60451 DO NOT RETURMN CHANOE REQUESTS WITH YOUR DORIMETERS SINCE THIS DXLAYS HANDUINT. HOLDERS | HOLOERS
3 —— * Holder included. 2 :
: ACCT.NO. | SERIES | EXPOSURE PERIOD BADGE DATE
USE REVERSE SIDE FOR 67627 NL1 1 HONTH 02-01-03 SERIES NAME
ADDITIONS-AND OTHER NL1
CHANGES SERVICE CHANGE ORDER e 7200805427 62
3 |onsmE  CHANGE SERIES Fn‘nurm NUMBER BADGE NAME — MAXIMUM OF 34 LETTERS & SPACES 10 NUMBER SERIAL NUMBER |$EX | BIRTH DATE
o 19 TVPE MO, DAY YEAR
0ONL1 P CONTROL 35013370
00134 P1 VISITRR <= 4., Aok -/ 35013380
80135 P1 VISITR  5—> 5 o - v/ 35013390
9136 PL | VISITR T2, &0 S/ 35013400
3 0137 P1 VISITOR " g, % 35013410
7
§7200809427 67627 NL1 02
DELETE, CHANGE SERIES |PARTICIPANT uumej BADGE NAME - MAXIMUM OF 34 LETTERS & SPACES IDNUMBER | SERIAL NUMBER |SEX | BIRTH DATE
® | rrom 0 TYPE MO. DAY YEAR
00139 Pt VISITR  Jol. A sruc, -/ 25013420
20139 P1 VISITOR L. L Aeramrcen Vv 35013430
20140 Pt VISITOR T 35013440
00141 P1 VISITOR 5 Acoe Lornder v 35013450
90144 Pt VISITR L. LPecicbgr Vv 35013480
00145 Py VISITOR  (Ddes/  Toraan / 35013470
20148 P1 VISITOR  Tom Proncek V/ 35013480
00147 P VISITOR _ Grey Pasfesso- v 35013490
90148 P VISITR _~ TJoe Yedavlk v 35013500
00149 P VISITR A uado Qo3 v 35013510
20150 P1 VISITOR 35013520
00151 Pi YISITOR 35013530

NN USNN Y\



(

STAN A HUBER CON INC
ATTN STAN HUBER
200 N CEDAR ROAD

LANDAUER ®

Landauer, Inc.

2 Science Road Glenwood, lllinois 60425-1586

Telephone: (708)755-7000 Facsimile: {708)755-7016

www.landauerinc.com

NEW LENOX IL 60451 RADIATION DOSIMETRY REPORT
®
ACCOUNT NO. SERIES | ANALYTICAL WORK ORDER REPORT DATE | DOSIMETER REPORT TIME PAGE I I
CODE RECEIVED IN WORK DAYS |NO. uxe
67627 NL1 0310830251 04/24/03 | 04/18/03 4 OF 1
= NAME 2z DOSE EQUIVALENT {(MREM) QUARTERLY ACCUMULATED - YEAR TO DATE LIFETIME « ZE
EE & O} FOR PERIODS SHOWN BELOW } DOSE EQUIVALENT (MREM) DOSE EQUIVALENT (MREM) DOSE EQUIVALENT (MREM) ‘85 os
O mn = == S
2 2 s gg EYE |SHALLOW| DEEP | EYE |SHALLOW| DEEP | EYE |SHALLOW] DEEP | EYE [SHALLOW|S | &=
x> ID BIRTH 7] <0 wol S
g NUMBER DATE SEX (Q « 1 =%

PO151 VISITOR

M
NOTE UNUSED
M: MINIMAL REPORTING SERVICE OF 1 MREM QUALITY CONTROL RELEASE: DRB 1 - PR 7717 - RPT130 ~ N1 - 10851

*
Accredited by the National Institute of Standards and Technology through Nv




STAN A HUBER CON INC LANDAUER, INC. 2 SCIENCE ROAD GLENWOOD, ILLINOIS 60425 — 1586  Telephone: (800) 3238830
= | |ATTN STAN HUBER IMPORTANT; WHEN REQUESTING ANY CHANOES, ADOITIONS, OR DELETIONS, PLEASE MAKE THEM OM THIS FORM, Facsimile: (708) 7566 —-7016
200 N CEDAR RORD GHANOES 10 BE EFFECTIVE FOR YOUR MEXT WEAR DATE
. W [ 03 07 2003 STANDARD | SPECIAL
60451 DO NOT RETURM CHANGE REQUESTS WITH YOUR DORIMETERS SINCE THIS DELAYS HANDUNG. HOLDERS | HOLDERS
o — * Holder included. 2 2
ACCT.NO. | SERIES EXPOSURE PERIOD BADGE DATE
USE REVERSE SIDE FOR 67627 NL1 1 MONTH H 03-01-03 SERIES WAt
ADDITIONS AND OTHER NL1
CHANGES SERVICE CHANGE ORDER e 3484103953 34
0 |DELETE| CHANGE SERIES |PARTICIPANT NUMBER| BADGE NAME - MAXIMUM OF 34 LETTERS & SPACES 10 NUMBER SERIAL NUMBER |8x | BIRTH DATE
,_M_FEB.L 10 TYPE MO _DAY YEAR |
@ONL 1 P1 CONTROL 4213461D
00134 Pt VISITR (D /e /T ber / 42134620
00135 P1 VISITR = ") & v 42134630
09136 P1 VISITR  Te-r, Lrogg v 4213484
2 20137 P1 VISITR 2, rre, rciin v 42134650
7
$3404103953 67627 NL{ 34
DELEVE| CHANGE SERIES [PARTICIPANT NUMBER] BADGE NAME - MAXIMUM OF 34 LETTERS & SPACES 1D NUMBER SERIAL NUMBER |SEX | BIRTH DATE
) | FrRom 10 TYPE M0. DAY YEAR
00138 P1 VISITOR  T0ho Aadice- 42134660
0139 P1 VISITR @/ (Forecrc. / 42134670
00140 P VISITOR - 42134680
20141 PL VISITR  $Hece Aornsr v 42134690
00144 P1 VISITR ¢ Aeuscher Y 42134700
00145 P1 VISITOR (e ff 70544 v 42134710
00146 P1 VISITOR  J/a. ﬁMQ(I v 42134720
90147 P1 VISITOR _ (Sreea AAAerian v 42134730
90148 P1 VISITOR ¢ o? Sedrv k i 42134724D
001439 P1 VISITOR A nde Rz v 42134750
00150 P1 VISITOR 42134760
09151 Pl VISITOR 42134770
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APPENDIX N

Shipping Manifests

®

THE INFRABTRUCTURE IMPERATIVE

~
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